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- MAGNOLIA METAL 


IN USE BY 


Vo_umME XXVI. 


Eight Leading Covernments. 


BEST ANTI-FRICTION METAL FOR 
High-speed Engine, Dynamo, Rolling-~Mill, Steamship, 
Railroad, Saw-Mill, Cotton-~Mill, Paper~Mill, Woolen-Mill, 
Silk-Mill, Jute-~Mill, Rubber-Mill, Sugar~Mill, Flour-~Mill, 
and all Machinery Bearings. 


MACNOLIA ANTI-FRICTION METAL CO., 


Owners and Sole Manufacturers, 


14 Cortlandt Street, NEW YORK, 


WESTON ENGINES. 


High Pressure Boilers. 
Complete Power Plant. 


Estimates and Drawings Submitted. 


WESTON ENCINE CO., 
PAINTED POST, N. Y. 


REPRESENTATIVES: 

JULIAN SCHOLL & Co., Gro. D. HOFFMAN, 
126 LIBERTY ST., 82 LAKE ST., 
NEW YORK, N. Y. CHICAGO, ILL. 
H. M. ScIpLE & Co., 3rd and Arch Sts., 
PHILADELPHIA, PA. 








London Office, 75 Queen Victoria St. 
Chicago Office, 41 Traders Building. 
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THE ACME 


Safety Emery Wheel 





PATENT METAL CENTRED 
EMERY AND CORUNDUM WHEEL. 


10 to 36 Inch Diameter. 
We also make 


Solid Emery & Corundum Wheels, 


THE “SAFETY”’ FEATURE of this wheel 
is shown in the sectional cut, the material 
being dovetailed into the metal, insuring im- 
munity from danger in case of Wheel bursting. 
We have runa split wheel 2,800 revolutions pet 
minute, the metallic centre retaining the ma- 
terial in place.. 


Water Wheels, Cup Wheels 
and Special Shapes to Order. 


SPECIAL ATTENTION TO SAW GUMMERS. 


Discount on all Centers Returned for Refilling 
This means Economy. Descriptive Circu- 
lars, Price Lists and Catalogues 
Mailed on Application. 


TME 


Acme Safety Emery Wheel Co., 


Foot of Leib Street, 
DETROIT, MICH. 
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F, J. & H. R. POOL, CLEVELAND, OHIO. 


TME S. OBERMAYER CO., 


CINCINNATI, ” OHIO, 


MANUFACTURERS OF 


FOUNDRY FACINGS, FOUNDRY SUPPLIES, FOUNDRY EQUIPMENTS, 


Shippers of Moulding Sands and Fire Brick. 


WRITE FOR CATALOCUE. 


Western Reserve Building, 





Frome. 


DOVER, QUEEN’S RUN, STANDARD, 
SAVAGE AND WALLACE, 


MANUFACTURERS AND SHIPPERS 


FIRE BRICK, FIRE CLAY. 





171 Merwin Street, 
CLEVELAND, OHIO. 





PRESSED WROUGHT IRON OPEN TURN BUCKLES. 
or BEST 


AND pee 4 
M CHEAPEST. | —— 


rice of this Buckle is less than one-half the 





The list retail 
wholesale price of inferior goods when we commenced to manu- 
acture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORCE & IRON CO., Cleveland, Ohio. 





- - J. C. SLOCUM, D. E. - - 
CONSULTING ENGINEER, 


ECONOMICAL AND SMOKELESS COMBUSTION, EXAMINATIONS, TESTS, REPORTS, ESTIMATES AND 
SUPERINTENDENCE. 


235 La Salle St., Grand Pacific, - - - - ILL. 


CHICAGO, 








saa FIRE BRICK WORKS, 


SHARON, PA. 
siuica J 


No. 1 Silica Brick. 





No. 1 Mill Brick 


CS 


SILICA ie FOR ROLLING 
MILLS AND STEEL SMELTING 
FURNACES, FIRE CLAY. 


SHARON. PA 
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—WilliamSd. S5lock £ Co. : 


— Uounogofown, Onio. 
Danufacturets of 


Steam Dooilers-GveryIy pre. 
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S freet- ancl Sale Work. 
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Senstocks, Cupolas. Sx0-Broducero; 
Haclles _. . Hat Furnaces, Converters 
OL and WaterSanks, Tanks, Recerwers, 


Tourldange: Swellers foarge Draught Sack. 
——_ Riwced Bitte Sox Water, a9, Ore 0¢ Steanv.——§— 
D ; ; 
alate Constrarckiow.—. All Hirnels. 
— STILWELL’S — L. SPENCE & SON, 


Manufacturers of 
‘PATENT LIME-EXTRACTING ; 


Heater and Filter 


;COMBINED, 


3s the only lime-extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 
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STATIONARY ENGINES, 20 TO 100 H. P, 
Portable Engines, 
THRESHING MACHINES, 
—ANbD— 
| Large Engines for Rolling Mills and Blast Furnaces. 
Send for illustrated catalogue. 


| 
| Martin’s Ferry, Ohio. 





OVER 3,000 OF THEM IN DAILY USE. 








This cut is the tac-simile of the appearance of the shelves or a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 





ILLUSTRATED CATALOGUES, 


SAIN vg: | * 
Stilwell & Bierce Mfg. Co., | | ia a 


THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. §. A. Connellsville 








‘Furnace and Foundry 


= = Coke. 


The only Coke you can buy and know you 
| are getting the best that can be manufactured. 
| All our works in the heart of the Region, within 
| four miles of Connellsville, Pa. 


CAPACITY, 3,000 TONS DAILY. 


W. J, Rainey, Cleveland, Ohio 





MAIN OFFICE: 


MERCANTILE BANK BUILDING. 


GAS and GASOLINE ENGINES, 
Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows 


Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. STATIONARY and PORTABLE, All Sizes. 


Write us for catalogue and prices before purchasing elsewhere. Dwarfs in Size, but 
Giants in Strength. 


WANT TO TICKLE YOURTRADE? Send ‘em one of our Elegant Specialties. They > 
are PERMANENT ‘‘ ADS” and indispensable to every Business Man. Complete set “lt (oe hour per horse power 



















samples $1.50, prepaid. Rebate on order of $25.00 or over. Write us. 


CLA RK & co., Mfrs. Advertising Specialties in all Materials. 
- ad CHICAGO, !LL. 





Every Engine 
Gaaranteed. Full 





323 and 325 DeEaRBORN ST. -~ 





ppecigutars free by mail 
ention this paper. 
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to any other automatic inj 
ever before offered in any market 
The Standard of Excellence. 
Sole Representatives in the U. S.., B. M. JON ES & co. 


inthe world. Works with lower 
BOSTON: Nos, 11 and 13 Oliver Street. NEW YORK: No. 143 Liberty Street. 











steam pressure than any others 
works with higher steam pressure 
than any other. Handles warmer 
water than any other. 
tee Arc ee 
price. Sold only roug: 

who may address Mfrs. of ue 
Injector, care of this paper 




















SOME 











VoLuME XXVI. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 


The improved conditions noted at Pittsburg in last 
week’s review, particularly in the Bessemer iron market, 
have continued, and the $13 60 juotation of to-day repre 
sents two advances of 25 cents each within a fortnight, 
and predictions of $14, at an early day, are not uncom. 
mon. We give the Pittsburg Bessemer iron market this 
prominence because it seems to have a particular bearing 
upon the ore market, which is admittedly the key to the 
developments of the next few months in iron and steel. 
The Bessemer slump, at Pittsburg, and in the Valleys indi- 
cated a belief or, at least, a hope, on the part of furnace 
men that they would make purchases of ore in ’93 ona 
basis to justify the low prices they had made. How far the 
firmer stand they have taken of late may be interpreted as 
a revision of some of the ideas about cheap ores that have 
been current for months, cannot be said; but the thus-far 
and-no-farther spirit, which some Ohio and Western Penn- 
sylvania furnacemen have shown of late, may secure to the 
ore men a better hearing when they come to state their 
case to the buyers of ore. Outside of the Pittsburg situa- 
tion the salient feature of the market to-day is the added 
spirit of the struggle between Northern and Southern irons. 
This has been noticed in Chicago and Detroit markets, 
and now that the Valleys and Pittsburg have secured a 10 
per cent. reduction in freights to the East the contest in 
that direction promises to be fiercer. Southern roads have 
made repeated concessions to the Alabama furnaces, and 
it is questionable if more can be done in that direction. 
That the necessity should exist for the cutting on pig iron 
that has been chronicled since the year opened is as much 
of an anomaly, in view of the statistics as to production 
and stocks, and the small supplies in buyers’ hands, as is 
the continued heavy export of gold in the face of trade 
balances in this country’s favor. Curtailment of produc 
tion, that was urged continually, last year, as the furnace 
interest’s remedy, has been practiced ; stocks were steadily 
reduced from October to January, and have shown no 
increase in the new year, under a buying movement that 
for the most part only covered early needs. ‘The finished 
iron and steel market, with its sharp contest for contracts, 
is responsible in part for the situation in raw iron. Cer 
tain mills, not well supplied with work, have been making 
unheard-of prices, and the result is that the mills cease to 
be free buyers of raw material, holding themselves in readi 
ness for any change that will aid them in making lower 
prices. The letting of steel contracts for the four new 
International liners brought out some low bids. The 
Messrs. Cramp, who are to build these vessels, making 


them even superior to the City of Paris and the City of 


New York, placed their order for 5,000 tons of steel 
shapes with the Phcenix Iron Co., this company also get- 
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CHICAGO, ILL. NUMBER 7. 
ting the contract for the 2,000 tons of shapes for the new 
Government vessels, the Iowa and the Brooklyn. The 
plates for the new International liners were awarded, within 
the week, to the Carbon Steel Co., of Pittsburg. These 
are to be the widest and heaviest plates for this service yet 
contracted for in this country. In general, mill work is 
growing plentier, and the structural demand promises to 
exceed that of last spring. 


THE CLEVELAND OUTLOOK. 

The ore interests centered in Cleveland are closely 
watching the pig iron situation as it has developed in the 
Valley and at Pittsburg the past few weeks. Ore selling 
firms find the course of the pig iron market a more reliable 
index of furnacemen’s attitude than the gossip about an 
enormous Mesabi output that has been used to hammer 
down prices. The views of ore men are crystallizing into 
the opinion that unless there are lower lake freights than 
indications now point to, and lower railroad freights from 
the mines, of which there is no assurance, they will not 
be able to sell ore below the figures that have been current 
Some sales have been made from 
ore on the docks in the past few weeks, but the demand 


since navigation closed. 


has been of a straggling character and the transactions 
have been at prices that can not be accurately quoted. 
The actual tug between ore men and furnace men is still 
in abeyance and speculation is active, meanwhile, as to 
the precise point to which prices for standard Gogebic 
Bessemers will settle, between the $3.95 which Mesabi 
ores already sold to the West Duluth furnace would bring 
delivered in Cleveland, reckoning 80 cents railroad freight 
and $1.15 lake freight—and the $4.25 at which Gogebic 
Bessemers sold at the close of the season. 
Valley furnacemen who have turned their backs 
Pig Iron, : * . 
on repeated offers of $13.10, $13 2oand $13.30 
for Bessemer at Pittsburg, within the past three weeks, are 
once more in the market, with latest Pittsburg transactions 


They believe that the 


on a basis of $13 at the furnace. 
bottom has been reached and are not in a hurry to tie 
themselves up on long deliveries, even at the advance. 
Several thousand tons have been sold in the week at $13.50 
and $13.60 Pittsburg, with the Carnegie Co. in the market 
as a buyer, as happens at intervals. The 30-cent cut in 
east-bound pig iron which valley furnaces will have the 
benefit of after Feb. 27, means a larger sale for these irons 
in the East and less dependence upon Pittsburg brokers. 
The mills report a fair run of orders and the 
Finished j ‘ ‘ P ‘ 
jobbing firms have done a larger business in 
trom,ete. ‘the first half of February than in the same 
month last year. A contract of considerable size with a 
car company came to the local trade within the week. In 
plates, angles, beams and channels, there is still more cut- 
To have bids on 
plates vary from $3 to $5 a ton is not uncommon, with all 


ting than sellers regard comfortable. 


bidders making what they regard as inside figures. 
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[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

Transactions in pig iron during the past week have 
aggreg-ted considerable tonnage, while not quite so large 
as the week previous. Several sales of from 600 to 1,000 
ton are reported, and one a little larger, but business upon 
the whole was done in lots of car loads to 200 and 300 
tons. Buyers are as a rule very anxious for quick deliv- 
ery, this anxiety being caused by the reported shortage of 
iron in consumers’ hands, though the delay in delivery by 
the railroads probably has a good deal to do with it. Prices 
rule about the same as last week, and charges of cutting 
continue to be made, though not quite so forcibly as 
formerly. Several buyers have asked for quotations on 
large lots recently, and the indications are that the near 
future Lake 
Superior charcoal is quiet at the last quotations, and only 
a small business has been done. 

Bax IRon.—Transactions in the past week foot up only 
a moderate tonnage, and sales have been mostly in small 
lots. Quotations are unchanged at 1.45c at the mills. 

BILLETS AND Rops.—The business done has reached a 
fair volume, principally in small orders. (Quotations are 
the same as list week. Billets, $24 ; rods, $32.50. 

RAILS AND TRACK SuppLiEs.—Buying has been limited 
to small lots, but the aggregate tonnage has reached a 
Rails, $30 to $32, according to 
specifications; track bolts, 2.65c to 2.70c; spikes, 2.05¢ 


will see some fair sized contracts closed. 


considerable amount. 
to 2.10C. 
SrRUCTURAL IRon.—Only a small amount of business 
has been done in the past week, though several large sized 
contra ts are in prospect Prices are unchanged. Beams 
and channels, 2.25c to 2.50c; angles, 2.05c to 2.15Cc; 
sheared plates, 2.10C tO 2.20C; tees, 2.40C tO 2.50C. 
Piates, Tuses, Erc.—(Quite a large demand has devel 
oped for boiler goods, principally from the larger manu 
Buying for other classes of trade has been of 
fair volume. Tank plates, 2c to 2.10c; shell steel, 2 30c 
to 2.40c; fire box steel, 3.75c to 4c; flange steel, 2.55c 


/ 


tubes, discount 62 %4 per cent. 


fac urers. 


to 2.65c; 4 
SHEETS. —Black sheets are selling fairly well, and quota- 
Galvanized sheets continue 


to sell slowly at last quotations—7o and 7 % per cent. at the 


tions are unchanged at 2. 85c. 


mills, and 65 and tro per cent. to 70 per cent. from store. 

MERCHANT STEEL.—Jobbers have bought quite largely 
in the past week, to replenish stocks. Prices are the same 
as last reported. Open hearth spring, 2.35c to 2. 40; tire, 


2c to 2.15c; machinery, 2.20c to 2.25c; crucible spring, 
3.60c; machinery, 4.75c; tool steel, 6'%4c and upwards ; 
Bessemer bars, 1.80c to 1.goc. 

Op Rali.s, Scrap, Erc. —Business done has been very 
light, Old rails $18.50; old 
wheels, $14; old steel rails, $11 to $15; No. 1 forge, $14; 
No. 1 mill, $9; turnings, $7.50; mixed steel, $9; coil 


s'eel, $12; leaf steel, $14; low tires, $14.00. 


with unchanged prices. 


GENERAL MARKET RESUME. 

[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.| 

Since our last report the quotation on Bessemer 
pig iron has been advanced 25 cents a ton, 
with buying active. Mill and foundry irons show no im- 
provement and the market continues dull and heavy. 
Charcoal irons is also unchanged. The change for the 
better in Bessemer irons was noted a week ago; not only 
have prices then ruling been maintained but there has 
been a further advance, a few transactions within the past 
Doubtless the advance is due 


Pittsburg. 


two days being at $13.60. 
in part to the attitude of leading Valley firms in refusing to 
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make sales netting them less than $13. ‘There is 
a general feeling that bottom has been touched and that 
the demand which must come up in the next few weeks 
will make an impression on prices. The low figures on 
manufactured material that have ruled since the first of 
the year have brought a fair volume of orders in those 
lines, and the mills seem likely to realize better prices 
from sheer force of the demand to which all signs point. 
There have been advances in the week of $1 on steel wire 
rods, $1 on sheet bars, and 2'%c per 1oo pounds on skelp 
steel. ‘The general advance may be slow but the move- 
ment is certainly on an up grade. 
The week just closed has been uneventful as 
Detroit. o < ° 
far as actual placing of any large lots of metal 
is concerned. The few transactions however developed 
the fact that the market is still rather in favor of the buyer. 
There 
seems to be a decided tendency on the part of Northern 
furnaces to meet any competition that may come from the 
South, and their metal is slightly favored by many 
foundries, where it can be used to greater advantage with 
a cheap soft grade of Southern iron. 


Particularly may this be said of coke-made irons. 


There is now quite 
a broad inquiry for Lake Superior charcoal from various 
sections of the country, which seems to indicate the iron 
delivered to consumers last fall prior to the close of navi- 
gation, is not holding out !n quantity as well as was ex- 
pected. From statistics, and judging also from the present 
demand and number of furnaces out of blast, and that will 
continue so, in this section of the country, we should say 
without hesitation that Lake Superior charcoal iron is in 
better position to-day than any of the other grades of metal. 
If the demand continues, and it seems likely that it will, 
there cannot fail to be an advance on this iron. 

transactions is the 


A noticeable increase in 


Cincinnati. . ‘é a an ‘ 
feature of the week in pig iron. ‘There is not 
enough of a buying movement yet to affect prices favor- 
ably. In fact, the trades that have been closed, have been 
at concessions from ruling rates. The sales, however, 
have been liberal enough to warrant the assumption that 
iron is still in demand, and likely to be wanted in increas- 
There 
is no doubt but that larger buying will be the rule from 


ing quantities as stecks in buyers’ hands give out. 


this time forward, unless misfortune overtakes the general 
business interests of the country. Rolling mills are well 
employed, car works are busy, many of them to their full 
capacity ; pipe works are taking new contracts ; agricult- 
ural works are running full; jobbing and machinery 
foundries have an average amount of work. 
Prices remain where they have been, and the 
Buffalo. ‘ ‘ , , é , 
volume of business in raw iron is fair, chiefly 
confined to moderate sized purchases, frequently repeated, 
and indicating small stock in the hands of consumers. 
A number of orders for pig iron have been 
St. Louis. ‘ , ° 
placed at prices a little below quotations. How- 
ever, the stronger furnaces are not meeting the cut prices, 
and the indications point to a somewhat firmer market. 


“ Drxon’s American Graphite Pencils” is the title of a hand- 
some catalogue, with embossed front cover page, beariug a 
handsome presentment of a hexagon “American graphite.” 
Within are 30 pages of lead pencil illustrations, with price 
memorandums, so that the wayfaring man cannot go astray in 
his selections. The Jos. Dixon Crucible Co.’s pencils are essen- 
tially all-American, and that is one of their distinctions. 


THE large foundry of Sterritt & Thomas, 22d and Smallman 
streets, Pittsburg, burned Feb. 11, with $50,000 loss. Several 


firms whose patterns were in the building are also losers. 


OTE RE nea. 
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iS THERE A SHORTAGE IN BESSEMER ORE ? 
In the face of the present depressed condition of the 
iron market and the prices now being paid for iron ore, 
the above question seems almost absurd. But from a 
consideration of the facts in the case it will appear serious 
enough. A recent number of Zhe Jron Trade Review 
contained the following statement: ‘‘ The Bessemer pig 
iron produced in districts supplied exclusively with Lake 
Superior Bessemer ore amounted to 3,175,781 tons in 
1892. ‘This exceeded the amount of Bessemer pig made 
in the same districts in 1891 by 527,587 tons.” 

The increased demand for steel in situations where non- 
Bessemer iron was formerly used has been frequently 
noticed and commented on. In Census Bulletin No. 13, by 
Dr. W. M. Sweet, 1s the following statement : 

While the demand for steel rails has shown a remarkable 
growth since 1880, thereby forcing a practical discontinuance 
of the manufacture of iron rails, there has also been a rapidly 
increasing use of steel for nails, bars, rods, wire and other mis- 
cellaneous forms. The growth of the Bessemer steel industry 
in this direction is clearly shown in the number of plants that 
have been added toiron rolling mills during the past ten years 
for the purpose of manufacturing steel in other forms than 
rails. The increased quantity of Bessemer steel manufactured 
in these miscellaneous forms is approximately shown by a 
comparison of the ingots and rails produced, over 75 per cent. 
of the ingots made in 1880 being converted into rails, while in 
1890 the percentage of rails made to ingots produced was only 
53 per cent. 

In the two years that have elapsed since the issuance of 
that bulletin there has been even a more rapid develdp- 
ment of steel production at the expense of iron than in the 
preceding decade. Moreover, there are preparations now 
under way for a much greater increase of steel products 
and hence a greater demand for Bessemer ore. 

To make the amount of Bessemer pig iron produced 
from Lake Superior ores in 1892 there must have been 
used between 5,000,000 and 6,000,000 tons of Bessemer 
iron ore. Three steel works alone that happen to lie 
within the knowledge of the writer have prepared to so 
change their combined product as to use 1,000,000 tons 
more of Bessemer ore in 1893 than in 1892. It is alto- 
gether probable that close to 7,000,000 tons of Lake 
Superior Bessemer ore will be required to supply the de- 
mand in the present year; and that amount of these ores 
will probably be called for annually, if the consumption of 
iron and steel remains stationary, a thing that it has never 
done yet for any length of time. 

The question naturally arises: where is all the ore com- 
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used nearly as much Bessemer ore as the Lake Superior 
region has produced of all grades since it was first dis- 
covered. To one familiar with the facts in the case the 
situation is still more perplexing and the outlook for con- 
sumers of steel a matter of concern. This statement is 
made advisedly, and is suported by the figures given be- 
low. The amount of Bessemer ore in sight in the mines 
of the Lake Superior region has been estimated, and the 
results are published for the first time in the following 


tables : 
; BESSEMER ORE IN SIGHT. 


GOGEBIC RANGE. 


Mi T | MENOMINEE RANGE, 
Mine, ons. | 





























Mines. Tons. 
COME 00... sseeereeesseesereecewenenes 150,000 | T udington (idle 500,000 
MIR TO. ciccsssssesecevescesss 150,000 | Hamilton (idle). .. 500,00 
Brotherton Seduevspsaseuacsbenedeads + $00,000 | Millie (idle).......cscsesessecesseeses “50,000 
PAlIMS........0eccceressscererereerseees 500,000 | pewabic ......... 200,000 
RGGI sored acbedesasssdsnkednsiapgnesiss 3,000,000 | A ra gOtt.c..c...csscssccereetcesess esses 500,000 
Federal }) WUIOOAE essnsadeicsgcavevntancates 500,000 
KR AOUROR 3 ssc Sexcadseacvtaddp ents 100,000 Saati 
Jack Pot ) : | ee 2,250,006 
Davis (manganiferous........ 50,000 
Newport (manganiferous)... 500,000 
So ia sista an such aneadesasindike SCONE MARQUETTE RANGE. 
PROG esis deicasvenceccevonbsnve <o 1,000,000 | RODUDIIC ...c.cccscrcscccccscseceseess . GOQOOD 
East Norrie )} Champion (idle)....... , 500,000 
° : Po ccccececcce soceceses 10,000 ,O0O : : - 
Norrie j Lake Angeline. . 1,000,000 
DTI tan cao ds505<cecssn sxspseaeda TEND GES 1 INES Sas cc Snicccnacs (esenecans . 1,500,000 
I oi csvesuitienccavvcasupuees F5O,000 | NEGAUNCE .... ccoscccccceccesecsccere, 500,000 
REC NION  edcdsdivns deoxbayedcdedcdests YOR, GED | CIRCBIITC nn..scce <ccecenccisces’ cases 500,000 
7): | .+«20,400,000 Si!) eee ssseee 4,500,000 
VERMILION RANGE 
SE 5 nnn: <ip Snceudemidanstmmtinl sieve denuseneschdinasxedpeubiniendiassthledeonanacdheesteusa 1,500,000 
WEIS OED sc isise veneseonsdccisde Maw eltsauene dyn) adaaedd teacduciesVteracudetectsdvedvaaccetaces’ SnD 
ROMORE SANG 2 OURI ge cncnac erexiscadaplstcgomsdacsevekadecabbaatnalusbernbusticcanectismaages, CLE 
+ 3,000,000 


From a consideration of the conditions at each of the 
above mines, it is learned that their combined output will 
not exceed 6,000,000 tons in 1893. ‘There is already a 
shortage upon us, and a greater one in sight. The total 
amount of Bessemer iron ore that can be depended upon 
from the entire Lake Superior region, aside from the un- 
proven Mesabi, will suffice to supply the furnaces that are 
using ore ‘‘ from this district almost exclusively,” for only 
Jive years. 

Is it possible for new discoveriés to keep pace with such 
tremendous strides as the steel industry is making? In 
view of the suspension or greatly reduced output from the 
oldest and most reliable mines on the older ranges such a 
question can be anwered only in the negative. 

Where, then, can new supplies be obtained? The Me- 
sabi, at present, is obliged to contend with high royalties, 
heavy transportation charges, ill-advised methods of work- 
ing, want of funds and lack of development faciiities. No 
help will come from this source for some time yet. Aside 
from the lake region there are few available deposits of 
Bessemer ore. A few hundred thousand tons are annually 
brought from Cuba, and in 1892 we imported 384,788 
tons of iron and steel (Bessemer only in part) from Great 
Britain. But the latter imports are falling off each year, 
and the shipments from Cuba will never attain very large 
figures. The Cornwall and Cranberry districts cannot 
supply the demand in their own immediate territory, much 
less help out the lake region. 

Based on the above figures and statements, all of which 
come from reliable sources, we may assert that there is 
most decidedly a shortage, amounting almost to a famine, 
in the visible supply of Bessemer ore. The day of a more 
general utilization of the basic process of steel-making may 
be nearer at hand than is generally supposed. 


GROWING HOME PRODUCTION OF TIN PLATE. 

The report of Special Treasury Agent Ira Ayer on tin 
plate production in the United States for the quarter end- 
ing Dec. 31 shows that there were produced by American 
tin plate works, in that period, nearly 20,000,000 pounds 
of tin and terne plates. This is nearly double the pro- 
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duction for the quarter ending Sept. 30, which was Io,- 
952,725 pounds. No statement is made of the produc- 
tion of tin and terne plates lighter than 63 pounds per 100 
square feet, but previous reports have shown that this 
classification took in about go per cent. of native tin plate 
production. The importations of tin and terne plate in 
the fiscal year ending June 30, 1892, were 203,941 gross 
tons, or 456,827,840 pounds. This is the lightest year’s 
imports for several years, and considerably lighter than 
the importations for the year ending June 30, 1893, 
promise to be. 

The native product in some year preceding 1897 must 
be one-third of the smallest year’s importations in any 
twelve months preceding that year, to retain the duty, ac- 
cording tothe McKinley bill. It is hardly worth the while, 
to make any figures with reference to this proviso, for 
Congress will doubtless remove any necessity for such a 
calculation, long before ’97 comes. But if there should 
be the same ratio of increase in each of the next two 
quarters as the second quarter’s home production has 
shown over that of the first quarter, the present year 
would show a production of 150,000,000 pounds. Reck- 
oning all of the imports of the last fiscal year as below 63 
pounds to 100 square feet—and nearly all were in that 
limit—and calling all the home product lighter than 63 
pounds to 100 square feet—as go per cent. of it was—there 
would be required a production of about 152,000,000 
pounds of American tin plate in the present fiscal year in 
order to bring its product up to the one-third mark fixed 
in the McKinley bill proviso. As noted above, if 4o,- 
000,000 pounds should be made in the United States in 
the quarter ending March 31, and 80,000,000 pounds in 
the quarter following that, the total for the year would be 
within 2,000,000 pounds of 152,000,000 pounds. 

Marvelous as the increase has been in the past 18 
months—and that of the quarter ending Dec. 31 particularly 
so, in the face of plain avowals from Free Trade sources 
that the duty would be removed as soon as the next Con- 
gress could get at it—there is little likelihood that the same 
doubling up of production by quarters will take place in 
the ensuing half year. Thefuture of the tin plate industry 
of the United States is largely in the hands of its enemies. 
Their purpose, as their organs avow, is to drive it ‘‘ back 
to Wales where it belongs.” 





PRICES OF BESSEMER PIG, BILLETS AND RAILS. 

The reduction in the price of steel rails from $30 to $29 
at mill has been followed by some fair purchases by rail- 
roads, but there is no mistaking the attitude of railroads 
in general to the policy of the rail-makers in their artificial 
maintenance of the price of standard sections. When 
steel rails sold at $26, in 1885, Bessemer pig was $17. 
To-day, with Bessemer pig at $13.50, or $3.50 less than 
in ’85, steel rails are $3 higher at mill. Consulting British 
market reports, we find that blooms, billets and rails are 
all quoted at 44, or $19.36, while on this side the water 
rails are $7.50 above billets. Yet the difference between 
the price of Bessemer and of billets in England is almost 
exactly the same as in this country, strange to say. The 
latest quotations for hematite warrants, West Coast brands, 
is 47S. or $11.37. Billets at $19.36 are $8 higher. Be- 
tween Bessemer pig at $13.50 Pittsburg and billets at 
$21.50 is exactly an $8 difference. Thus it does not 
appear that the difference in the cost of labor accounts for 
the altitude at which steel rail prices are maintained in the 
United States above those of Bessemer pig iron. The rail 
combine, it will scarcely be disputed, is the prime factor in 
the abnormal situation. 
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CONDITION OF BLAST FURNACES OF U.S. 
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A Large Radial Drill. 


A Worcester, Mass., establishment manufacturing machin- 
ists’ tools, drills and iron-working machinery has recently con- 
structed a ponderous radial drill, which is the largest of its 
kind in the United States. The structure will be taken apart 
for shipment, and will occupy a freight car of large capacity. 
The radial drill weighs 30,000 pounds, is 16 feet from top to 
base, and has a radial arm 8's feet long. By means of this 
drill a hole five inches in diameter can be bored, and a drill 
hole can be bored to the center of a circle 13 feet in diameter. 
The machine is designed to do the heaviest kind of work, and 
yet itis so constructed that one man can operate it. It has 
mechanism for moving the radial arm, and the head is moved 
by a spiral gearing with a quick and easy motion. The ma- 
chine is designed to give from three to ten different kinds of 


speed. 


Detroit Foundry Equipment Co. Locate at Chicago. 

Chicago’s latest manufacturing acquisition is that secured 
by the Chicago Ridge Land Association. The association has 
recently entered into an agreement with the Detroit Foundry 
Equipment Co., whereby the latter will locate an extensive 
plant at Chicago Ridge. The company will proceed at once 
to the erection of two large buildings, 90x175 feet, of stone and 
brick, and will cover the rest of the fifteen acres they have 
secured as rapidly as possible. It is announced that over $100,- 
000 will be expended in buildings during the year. The land 
purchased by the Detroit company is at the junction of the 
Wabash and Calumet Terminal railways, in the town of Worth. 

An important establishment already located at this place is 
the Burns Stamping & Mfg. Co., which will be running shortly: 
and which will employ from the outset 150 men. 
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IMPORTANT CHANGES IN IRON FREIGHTS. 





The Central Traffic Association has made a number of im- 
portant changes in freight rates on iron from Wheeling, 
Pittsburg, Youngstown and Cleveland, to points East and West. 
The chief feature of the new schedule is their classification of 
the various commodities. While the makers of the new tariff 
sheets do not claim that they have made up a classification 
that is free from error, they claim that in general the basis is 
more equitable to a large number of interests than was that of 
the sheets which are now displaced. The west-bound rates in 
the new list went into effect Feb. 1, 
which more radical changes were made, go into effect Monday, 
Feb. 27. 

The 30-cent reduction in the pig iron rate to the 
is an important feature of the new schedule, was made to give 
Ohio, West Virginia and Western Pennnsylvania producers of 
pig iron assistance in meeaing the cuts of Southern pig iron 


the east-bound rates, in 


East, which 


producers in the Eastern market. The re-classification features 
was adopted on account of the entanglements and injustices 
which had grown out of the shipment by manufacturers of 
great variety of finished material at rates that were made for 
material one or two or three processes nearer the raw state. 
It had come to pass that wire rods were shipped to Western 
mills at so low a freight rate that they were manufactured into 
the finished form and sent back into territory formerly sup- 
plied by wire mills near the original shipping point, at a price 
less than the latter concerns could deliver it, with only a short 
haul for their finished product. The old classification placed 
the following commodities in the same class: Blooms and bil- 
lets, borings, ferro-manganese, ground iron ore, manganese ore, 
mill cinder and scale, muck or puddle bar, old car wheels and 
axles, old rails, pig iron, scrap iron and steel and tin, skelp 
iron, spiegeleisen, tack plate, tin plate bars and wire rods. 

The new classification divides them as follows: In group 1, 
pig iron, cinder and scale, and in group 2, carrying a higher 
rate of freight, billets, blooms, borings, crop-ends, ingots and 
slabs (iron and steel), chain iron (in coils), muck or puddle 
bars, old car wheels and axles, old rails, scrap (iron, steel or 
tin), wire rods (in coils), gross tons, ingot molds and cast iron 
pipe. 

To prevent any further doubt as to what shall or shall not 
constitute a billet, the following note is appended to all the 
new schedules of the carrying roads: “ Billets, blooms and 
slabs will apply only ou such unfinished material as intended 
to be re-rolled and can be transported in open cars without 
damage from exposure to weather, and which are covered by 
the following description: Billets and blooms, the combined 
measurement of the width of the four sides of each being not 
less than 15 inches. Also billets in less size than the above 
named, provided they are square (not round, flat, or oval), the 
weight of each being not less than 150 pounds. Also slabs, 
rough and unfinished, the combined measurement of the 
width of the four sides of each being not less than 15 inches, 
and each slab to be not less than 1%-inch in thickness.” 

The rate from Cleveland to Chicago is $1.80 on pig iron, 
mill cinder and scale—the samme low rate that has been in 
force for a year. 
group 2, as above, is $2.15 from 
vance of 35 cents. 

The East bound rate on pig iron from Cleveland to New 
York, going into effect Feb. 27, is $2.80, as against $3.10, one of 
the most radical reductions in a long time. On billets and the 
other articles in group 2, the new rate from Cleveland to New 
York is $3.20, an increase of 10 cents. 


The rate on billets and the other articles in 


Cleveland to Chicago, an ad- 


The increase in the rate on scrap is a source of complaint by 
Valley mills, but furnacemen take satisfaction in the oppor- 
tunity they are given to hold Eastern markets against South- 
ern irons. 


More Successful Tests of Harveyized Plate. 

Successful tests of the new nickel steel Harveyized armor 
plate took place at the Indian Head proving gronnds near 
Washington, Feb. 11 
should be established for the 7,000 tons of armor for which 
bids have been asked by the Navy Department. 
was fired at a low velocity and the next three at incrased 
velocity. 


The object was to determine what tests 
The first shot 


The plate tested was nickel steel, Harveyized, and 
was nine feet long by seven feet wide, and 14 inches thick— 
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ee 


the thickest piece ever tested. The first shell, a velocity at 
impact of 1,472 feet per second, penetrated the plate about five 
inches and broke in fragments, but the closest scrutiny failed 
to determine the slightest crack in the plate. Thesecond shot, 
velocity at impact, 1,860 feet, penetrated the plate between six 
and seven inches, and cracked it clear through for a part of 
its length, but without, however, reducing the protection 
which it would have afforded to a ship. The third shot, 
velocity 1,960 feet, produced a result similar to that of the 
The fourth shot, fired at the unusual velocity of 2,060 
The plate was cracked, and 


second. 
feet, penetrated about ten inches. 
the backing that met it was much broken. 


A GOOD YEAR FOR THE ILLINOIS STEEL CO. 





The annual meeting of the Illinois Steel Co. was held at its 
offices in the Rookery Building, Chicago. The stockholders 
authorized the directors to issue non-convertible debenture 
bonds to the amount of $7,000,000 for the purpose of providing 
funds for the completion of the new open-hearth plant and 
plate mill now under construction, and for the erection and 
equipment of a new structural iron mill and a universal mill, 
to meet the demands of the company’s growing business. The 
annual report submitted by the directors to the stockholders, 
showing the operations for the year ending Dec. 31, 1892, was 
decidedly favorable. The netearnings for the year were nearly 
double what they were in 1891, being $2,019,268 against $1,038,- 
777 the preceding year, and are equal to 10.83 per cent. of. the 
outstanding capital stock as aga’nst 5.57 percent. in 1891. The 
net earnings of the company from May 2, 1889, the date of the 
consolidation, to Dec. 31, 1892 are $6,117,882. Two cash divi- 
dends and one stock dividend have been declared, leaving sur- 
plus net earnings of $3,998,563. At the meeting a dividend 
was declared of 13.51 per cent., payable March 10, 1893, in the 
scrip of the company redeemable April 1, 1913, in cash, without 
interest. This scrip may be exchanged on or before April 1, 
1893, at par, in payment for 36 per cent. of the par value of the 
debenture bonds, the remaining 64 per cent. to be paid in 
cash, This dividend amounts to $2,519,700. A cash dividend 
of 5 per cent. was also declared payable April I, 1893, amount- 
ing to $932,531. The total of the two dividends is $3,452,232, 
leaving an undivided surplus of $536,331. The following is a 
condensed balance sheet of Dec. 31, 1892. 


CREDITS. 





Capital stock outstanding........0..csccsccrccsscsrrccercrescssssesccencerecceeees $18,650,635.00 
Five per cent. debenture bonds ie Ss <eeesseee 6,200,000.00 
pt ge | a en. oe ee el . «» 3,510,704.48 
Accounts payable..............0+ ikereedlaanenen aati ipitiatiectnibiadchad ulead 3,956,776.20 
Accrued interest and MUR ci. ecsscaatbalaabmnr kate 156, 100.00 
Reserve funds for replacements, accidents and contingencies... 403,040.88 
Dividends payable March 10 and April 1, 1893.............cseeeeeeeseeeee 35452,232.54 
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Cost of real estate, buildings, machinery and stamens to 
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Securities on hand..... BET 
Other investments......... 


... $17,801,618 49 
393,190.36 

. 10,213,390.22 
I,ot 4,530.15 
$24,915.52 
3,204,727.43 
3,321,142.09 
32,000.00 















Wi ancvc canes sicnutescsdecoshevaedsdanadsbteicerambediiatoncshonthetencaytaeumebecenad $36,865 ,820.29 

There was paid in wages and salaries in the year $6,522,352.57, 
and the average number of men employed per day was 8,208. 
Purchases of miscellaneous stores and supplies other than raw 
material to the amount of $1,361,364.37 were made. There 
were received during the year 3,604,964 tons of raw material 
and shipped during the year 784,732 tons of finished product. 
Total cars of material handled, 143,534. 

The following were re-elected directors: H. H. Porter, 
Nathaniel Thayer, Francis Bartlett, A. J. Forbes-Leith, Marshall 
Field, Jay C. Morse, Morgan Rotele, W. R. Stirling, H. S. 
Smith, Norman Williams, Robert Forsyth. The directors 
elected the following officers: President, Jay C. Morse; first 
W. R. Stirling; second vice-president, H. S. 
>. Stirling ; 


vice-president, 


Smith ; treasurer, J. C secretary, H. A. Gray. 





Mk. F. 
Vista Iron Co.’s furnace, at Buena Vista, Va., for some time 
past, is now connected with M. A. Hanna & Co., of Cleveland, 
Before his residence in 


B. RICHARDS, who has been manager of the Buena 


in their pig iron sales department. 
Virginia, Mr. Richards was connected with the Brier Hill Coal 
& Iron Co., of Youngstown. 
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SPANISH-AMERICAN AND OTHER CUBAN IRON MINES 


WRITTEN FOR THE 


In conformity with the request of the editor of 7he /ron 
Trade Review, 1 take pleasure in furnishing a brief account 
of the operations of the Spanish-American Iron Co., in the 
island of Cuba, with some remarks upon Cuban iron ores. 

THE SPANISH-AMERICAN PROPERTIES. 

The Spanish-American Iron Co. was incorporated, in 18go, 
under the laws of West Virginia, for the purpose of mining 
and manufacturing in the United States or in any foreign 
country. Its office in the United States is at 36 Wall street, 
New York. C. L. Colby is its president, and Colgate Hoyt its 
treasurer. It has become authorized and empowered, under 
the provisions of the laws of Spain, toown property and to trans- 
act business in the island of Cuba, or in any part of the king- 
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from. Upon the principal part of its production, as has just 
before been remarked, there is no royalty neither is there any 
reservation. 

RAILROAD AND HARBOR IMPROVEMENTS. 


The company has obtained from the Spanish government 
the necessary concessions for building a railroad and construct- 
ing harbor improvements. The railroad is built 
operation. It is of standard gauge, four miles in length, well 
constructed, with a uniform down grade all the way from the 
A telephone line connects all its offices and 


and is in 


mines to the sea. 
every department of its work. 
length, of 4-inch and 3-inch wrought iron pipe, has been 
laid from the sea to a pool in the Magdalena river, by which 


A pipe line of 5'% miles in 











CAMERASA OPENING—VIEW OF 
dom of Spain, as if it were a Spanish citizen. It acquired, in 
the first instance, the iron mines on the Santiago de Cuba 
range, known as “the Lola Group,” consisting of the mines 
Lola Primera, Lola Segunda, Barcelona and Resurrexit, 
which are large deposits of high grade Bessemer ore, very 
similar in appearance and quality to the best hard ores of the 
Marquette and Lake Vermilion ranges. These properties, 
about 600 acres in extent, it owns in fee, without any reserva- 
tion to the owners. The company subsequently acquired the 
whole of the estates surrounding their mines, and lying be- 
tween them and Daiquiri Bay, on the Caribbean Sea, about 
four miles distant. These estates were known as the “ Magda- 
lena,’ the “ Daiquiri” and the “Vinert,” and comprised about 
2,500 acres, making a block of about four and a half miles long 
by three-quarters of a mile wide. The company’s railroad line, 
its water pipe line, and its harbor improvements all lie within 
its own property. Subsequently the company purchased an- 
other mine, adjoining the Lola Group, known as the “San 
Antonio,” which could be conveniently worked in connection 
with their other mines. On this subordinate property, which 
they also own in fee, the former owners have reserved a royalty 
of five cents a ton upon the ore which may be mined there- 


ORE 


BODY AT 


INCLINE 


HEAD OF 


an abundant supply of pure water, under high pressure, is ob- 
tained at the mines and along the railroad. 

Daiquiri Bay, where the company is building its ore dock, is 
thoroughly sheltered on the north, and on the east and southeast. 
There are no winds on the south side of Cuba from any other 
quarters. During a residence of more than three years I have 
never seen a day when a steamer could not lie alongside the 
ore dock which we are building and take on cargo. We have 
discharged Io sailing vessels, with upwards of 3,000,000 feet of 
lumber, which occupied 180 days, and not one of them even 
had occasion to shift its moorings, or had the unloading of its 
cargo upon scows and rafts, in the open sea, interrupted fora 
single day. 

DESCRIPTION OF THE DOCKS. 

Our harbor work, which is now going on, consists of an ore 
dock, of iron, and an iron bridge of 420 feet, in two spans, con- 
necting the dock with the shore. The foundations of the 
dock and the bridge span consist of iron cylinders, 10 feet in 
diameter, sunk by the pneumatic process. These cylinders 
are furnished by R. D. Wood & Co., of Philadelphia. They are 
of cast iron 1% inches in thickness and 1o feet in diameter. 
They are delivered to us in sections of eight feet in length, 
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with inside flanges 4% inches wide, in which are 73 bolt holes 
for 134-inch bolts. These sections are bolted together and 
sunk toand through the sand and mud to rock, or a solid bottom, 
under more than 20 feet of sand. 
with Portland cement, sand and gravel, making a solid stone 
pillar with an iron shell. Two of these cylinders alongside of 


They are then concreted 
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With reference to the permanence of this kind of founda- 
tion, I make a brief quotation from a report made to me by 
Mr. J. F. Anderson, who is now in Cuba doing this work under 
contract, as has just been stated. Hesays: ‘“ The writer has 
a large experience in this class of work in the United States, 


England and Australia, and in reviewing the work of the past 
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2. VIEW OF SECOND LEVEL ABOVE 


CAMERASA OPENING—8s5 FEET HIGHER. 








VIEW OF NATURAL SURFACE OF 


each other and ro feet apart constitute a single pier. The ore 
dock, 200 feet in length, will rest on four of these piers, mak- 
ing eight cylinders; and two more cylinders are used as the 
foundation of the bridge span. The sinking and concreting 
these foundations is now going on, under contract with Ander- 
son & Barr, the well known sub-marine constructors. 





ORE BODY AT SAN ANTONIO MINE. 


23 years has yet to hear of the first foundation of this kind 
which failed to give entire satisfaction. The Omaha bridge, 
across the Missouri River, was built on cylinder foundations 
of eight feet six inches in diameter, in 1870. In the year 1874 
a severe storm blew down two of the spars, each 250 feet in 
length, yet did not affect these piers, which»remained standing 
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7o feet above the water line, having gg@eeived no material 
injury.” ; 

The ore dock will be 54 feet in height, built of iron through- 
out, with pockets and chutes of the latest and best Lake Su- 
perior pattern, and will have about 3,500 tons storage capacity. 
This will be sufficient for our needs, because we can fill it in a 
few hours at any time from the mine pockets, and can ship 
every day in the year. The dock is being built by the Phoenix 
Bridge Co., upon the plans of the latest ore dock of the Duluth 
& Iron Range Railroad Co., at Two Harbors, converted into 
iron. There can be no question as to the expediency of build- 
ing this dock ofiron. Its first cost is but little more than that 
of timber, while it will last many times longer. A timber 
structure of this kind, under the powerful effects of the sun 
and the ravages of insects, would not have been absolutely safe 
longer than five years, and would have required rebuilding. in 
less than ten years. 

THE IRON ORE DEPOSITS. 

The mines of the company are extensive deposits of high 
grade Bessemer ore, remarkably free from rock intrusions, or 
mixtures of any kind, and requiring less handling and sorting 
than any other ore of equal quality which I have ever seen. 








REVIEW. [February 16, 1893. 


known as the Camerasa Opening, which is at the head of the 
Lola gravity incline. The second is a view of another opening 
on the Lola mine upon a level 85 feet higher than the Camerasa, 
and the third shows the natural surface of the ore: body at the 
Antonio mine before any openings were made upon it. The 
fourth, fifth and sixth show a plan of the ore dock and iron 
bridge on a small scale with a horizontal plan of the railroad 
tracks leadiny to it. 
SIZE OF THE ORE BODIES. 

In respect to the extent of the work which has been done in 
opening the mines, and the magnitude of the ore bodies now 
disclosed, I briefly make, from the last report made to me by 
Capt. W. E. Dickinson, superintendent of mining, under date 
of Dec. 28th, 1892, the following extracts : 

“NUEVA SALAMANCA, SANTIAGO DE CUBA, 
December 28, 1892. 

“Lola Mines.—The ore body at the starting point of the 
No. 1 Incline road has been uncovered by the removal of the 
surface deposit, and the ore exposed for a length of 163 feet. 
This is known as the Camerasa opening. Above this are two 
working benches in ore, and ore is exposed still higher up the 
mountain. 
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4. PLAN OF ORE DOCKS, LANDING PIER AND CONNECTING RAILROAD ON SHORE-SCALE 4o FEET TO THE INCH 


They are worked upon levels of from 200 to 700 feet vertical 
height above the railroad grade, to which the ore is sent down 
by gravity inclines and wire trams, discharged into pockets, 
and thence loaded into railroad cars in the Lake Superior 
fashion. The cars used are the Duluth & Iron Range Railroad 
standard pattern 24-ton car. The most extensive series of 
openings are at the Lola mines, on the 505 feet level above the 
railroad. The gravity incline at this point is 1,400 feet in 
length, with a storage pocket on the railroad track of 1,800 
tons capacity so arranged that it also can receive ore from 
wire trams from other parts of the mine. 

Another gravity incline has been built at the San Antonio 
mine (which is adjacent) of 500 feet in length, at a level of 200 
feet vertically above the railroad, discharging into another 
1,800-ton pocket alongside the track. The mines have been 
leisurely and thoroughly opened during the two and half years 
in which construction has been going on. Long lines of 
openings at several different levels are ready for the employ- 
ment of several hundred men, as soon as our harbor improve- 
ments are ready, some time during the ensuing summer. 

The first of the photographic reproductions, which accom- 
pany this article isa view of the opening on the 505 feet level, 


“Westward of the cut at the head of the incline, about 30 
feet above the 505 foot level, and above and parallel with 
the line of cuts previously mentioned, we have connected by 
the removal of the intervening surface deposit, several test 
pits and trenches made in the preceding year. In this work 
we have shown acontinuous ledge for 495 feet westward of the 
163 feet ore body at the head of incline. The two bodies make 
an almost unbroken ledge for 658 feet west of incline. In pre- 
vious work we had shown ledge 150 feet east of incline; we 
have therefore 808 feet in length of apparent solid ore, besides 
the great deposit of surface ore in the immediate vicinity of 
the No. 1 Incline. 

“Upon a point nearly at the crest of the mountain, between 
the openings just referred to and the Magdalena outcrop, we 
have opened up several test pits and have exposed what is un- 
doubtedly a ledge of very fine ore. The mineral characteris- 
tics of this body appear to be identical with the exposure in 
the ore outcrop on the road around the westerly end of the 
mountain. It will require several years to verify the fact, but 
I venture the opinion that there will be found an almost con- 
tinuous ore ledge from the opening of incline No. 1 to the 
Magdalena outcrop, a distance of 3,500 feet. 
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« San Antonio Mine.—At a point 150 feet east of the No. 
1 Incline road, and 200 to 250 feet above the yard railroad 
grade, we have opened upon a fine mineral formation. We 
find first 83 feet of mixed ore, then 167 feet good ore, then 27 
feet that are as yet unexplored, then 47 feet fine ore. The 
47-foot body has been cut into 20 feet, and has a vertical face 
of 30 feet, with no indications of ore giving out in width or 
depth. In grading for site to locate the San Antonio gravity 
machinery, we cut into solid ore, unquestionably part of the 
ledge opened upon higher up. The gravity machinery will 
be surrounded by ore on three sides, and will stand upon ore. 

“ Bastward of the San Antonio Incline, we have 200 feet unex 
plored, then 150 feet solid ore, then 8 feet rock, then 43 feet 
ore, then 148 feet mixed ore and rock, but an increasing quan 
tity of ore as we cut into the formation. As the work of min- 


' 
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can see of the ore at the present moment, I think we should 
average three to four tons per man per day ona yearly average. 


“Very respectfully yours, 
“ (Signed) W. E. DICKINSON, Supt.” 
It will be observed from the preceding extracts that the 
company’s mines have been opened upon an ample scale and 
that the ore deposits are very large. They have been opened 
on high levels; it will take one man’s lifetime to work them 
down to the level of the railroad track. Experience on the 
range thus far indicates the persistence of these ore bodies 
downward, to which in our work thus far we have met with no 
exception. 
HIGH 
The ore is of high grade. 


IRON, LOW PHOSPHORUS. 
The average of the two following 
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ing progresses, the 1,197 feet Of mineral ground above men- 
tioned will prove to be very nearly, if not actually, a continu 
ous body of ore. 

“ Nature and Stability of Rock in Contact with Ore. 
what I have seen of the country rock of this and the neighbor- 


From 


ing mines, railroad cuts, and mountain sides, I see no necessi 
ty for use of timber in mining, as is required in Lake Superior 
mines. 

“ Working Capacity of Present Openings.—All the 
ings upon ore bodies mentioned in report, except the ore 
body on crest of hill in the direction of the Magdalena out- 


open- 


crop, are in the immediate vicinity of the inclines. The mag- 
nitude of the ore bodies in the vicinity of the gravity roads is 


such that we shall be able to work the roads to their utmost 


— as 



















































































a | 
| 
+ ~ | 
> “a 
J + 
/ 
1 
‘a 
x 
—— - —— ———— = ¢ = 
+ iestecans ' io ciasienandanaeliadaiticians 
ah ' etiam 
ibis —— if | ao 
' — 
= ~ . 
SN e H 1 ' : 
' ' ' ' 
' ' . ' 
' : ' 
' ; ‘ 
; : ' ‘ 
— 
6 SECTION OF DOCK WITH VESSEL LOADING 


You 
have inquired if 500 men could be profitably employed upon 


capacity without advancing with rapidity into the ledge. 
the present openings. That force could be profitably em- 
ployed, but their employment would require additional facili- 
ties for sending ore down the hill. 

“In considering the question of additional facilities for 
handling ore, I would suggest that the wire rope tram system 
is best adapted to the contour of the surface and position of 
ore bodies at this 
mines would be simple short gravity trams and of compara- 
tively small cost. 


mine. Wire rope trams at the present 
One advantage of them would be the avoid- 
ing of much surface tramming to head of incline roads. 

** Probable Product per Day per Man. 
inquiry, I would reply that so many contingencies have to be 


In answer to this 
weighed in any estimate upon what a new mine will produce, 


that estimates per man are rather conjectural, From what I 


5 GENERAL ELEVATION, ORI DOCK AND CONNECTING SPANS, SCALE 120 FEET TO 





THE INCH. 
analyses, made by Messrs. Rattle and Nye, afford a fair repre- 


sentation of the quality and characteristics of the ore: 


No I No. 2 
(Dried at 212 Per cent. Per cent 

Iron..... 67.70 66.60 
SITECR 2 i0550000...000seccescore sosowicheandosnaes 2.92 4.88 
PROSGNOLUG iscesecissescccntcvscsivstcersecsosenss O58 045 
ABET G COE i is cisin secs. ccacscosceseses ansiwents 034 028 
UNI ii i dccassecccisccecdsevndccsvasesssebecccsseus II 181 
LF a ee re mee .138 .110 
Magnesia. o81 .092 
Sulphur.. 093 .o88 





After the friction of first starting is gotten 
difficulty in mining and shipping 1,000 tons of ore a day. 
There is no other mine, which I have ever seen, where ore of 
equal_quality can be put on board ship as cheaply as this, and 
I believe there is no other in the world. The shipping facili- 
ties in Cuba will be the very best—a 2,500-ton or 3,000-ton 


over, I see no 


Even in alow iron 
market this ore will be produced ata good profit. A first-rate 
iron mine, like a first-rate gold mine, is not subject to any 
fixed relation between its profits and its cost of production. 
There are some iron mines which make no profit at all, and 


steamer can be loaded in a few hours. 


the proper equilibrium between the producers of this raw 
material asaclass and the manufacturers asa class, is thus 
maintained without any hardship to the manufacturers. 


REASONS FOR LOW MINING COST. 

Among the reasons why this ore can be produced at an ex- 
ceptionally low cost are these : 

Ist. Mining will always be done upon an elevation above 
the grade of the railroad which carries the product. The “505- 
foot level,’ means a level of that vertical height above the 
railroad grade. This makes the difference of the cost of hoist- 
ing. 

2d. By reason of this working elevation there is no water to 
contend with, and the cost of pumping is saved. 

3d. The adjacent country rock stands of itself, and the cost 
of timbering is saved. 

jth. The deposits are exceptionally free from admixture of 
foreign material, and much of the usual cost of sorting ore is 
saved. 
almost ex- 
clusively native laborers (of white blood) and Spanish peasants, 
They 
Isee no practical 
difficulties in the way of alarge and profitable production 


The labor supply is ample. The laborers are 
many of whom have worked in the iron mines of Spain. 
are temperate, orderly and industrious. 


from this property. 
OTHER CUBAN IRON MINES. 

The Santiago de Cuba range is the only one in Cuba upon 
The mines worked 
upon it are those of the Juragua Iron Co., about 14 miles east 
of the city of Santiago de Cuba, the Spanish American Iron 
Co.’s, described above, which lie five miles further east, and the 
The Juragua 
Iron Co. is a United States company, chiefly, or wholly, owned 
by the Bethlehem Iron Co. and the Pennsylvania Steel Co., 
which use its product. This company has a railroad from its 
mines to the port of Santiago de Cuba, and an ore dock there. 


which any developments have been made. 


Sigua Iron Co.’s, seven miles still further east. 
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It has been in operation for ten years past and its mines are 
extensive and well developed. It is shipping about 400,000 
tons per annum at present. The Sigua Iron Co. is also a United 
States corporation which has built a railroad some seven miles 
in length, from its mines to Sigua Bay, the nearest point on 
the Caribbean Sea, and has built an ore dock there and begun 
to ship ore. Its mines are good. 
The iron ore deposits along this range do not conform, in 
‘the mode of their occurrence, to any deposits in the United 
States, although the quality and characteristics of the ores are 
very similar to those of the hard ore ranges of Lake Superior. 
Dr. Kimball considers their origin to have been by decomposi- 
tion and replacement of bodies of coralline limestone. They 
are found in the foot-hills of the coast range, which lies im- 
mediately north of them, in segregated groups. The largest 
and best of these groups are owned by the three companies 
which have been mentioned, and there is little immediate 
probability that any others will soon be worked. Their ex- 
ploitation would be at comparatively too great cost. 
COMPETITION WITH LAKE SUPERIOR ORES. 

Much idle speculation has found its way into the newspapers 
relative to the probable competition of Cuban ores with those 
of Lake Superior, and some statements have been made in 
The nat- 
ural market for Cuban ores will be along the seaboard of the 
Atlantic and the Gulf of Mexico, and their contribution to the 


regard to it, which are not only untrue but absurd. 


world’s supply will be absorbed there. They can never come 
into competition with Lake Superior ores in their natural 
markets west of the Alleghenies. It will be some years before 
the total product of Cuban ore will exceed a million or a 
million and a quarter tons per annum—which is not a very 
formidable amount. It is neither natural, reasonable, nor 
hh 


equitable that the seaboard furnaces should depend for supplies 
] 


of ore from Lake Superior. If that were the case, the whole 
iron and steel industry of the seaboard would in the course of 
a few years become extinguished, because the junction of raw 
materials would be cheaper west of the Alleghenies. This 
moderate supply of ore from Cuba, so far from entering into 
injurious competition with any interests in the United States 
serves a useful and beneficial office, as far as it goes, in equal- 
izing the cost of production of iron and steel in the different 
sections of the country. It serves as a small addition to the 
present sources of supply of domestic ores, to the Eastern 
manufacturers. 

Cuba pertains naturally to the North American Con- 
tinent, and the iron ores of Cuba should be deemed as naturally 
pertaining to the iron and steel manufacture of the United 
States. They ought to be considered as domestic and not as 
foreign ores. 

As I have shown, their production is not likely to become so 
large as to occasion any injurious competition with the ores of 


any section of the United States. 





A NEW JOINER’S CLAMP. 


The Sam’! C. Tatum Co., of Cincinnati, are making, among 
other mechanics’ tools and appliances, a line of joiner’s clamps, 
for the use of cabinet-makers and carpenters generally. The 
bar, which is of steel, is smooth, without notches, and the tail 





NEW JOINER’S CLAMP 


stock or sliding head can be instantly set at any point or 
against the work, thus saving much time to the workman. 
These clamps are made in two patterns, a light line, opening 
15, 18, 20 or 24 inches (these can be carried in any tool chest), 
and a heavier line opening three, four or five feet—with all 
parts of corresponding strength. Any of them will outlast 
old-style wood clamps, which are not adapted to fine work. 
Beside the clamps this company is making bench stops, bit 


gauges, washer cutters and other articles of this class 
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LUNKEN’S PATENT PISTON WHISTLE. 


The illustration shows a variable sound steam whistle, 
adapted to traction engines, locomotives, steamboats, factories 
and mills. It is manufactured by the Lunkenheimer Co., of 
Cincinnati, O. 
inches to ten inches in diameter,and from '%-inch to 2% inches 


There are various sizes, varying from two 


in size of pipe connection. 
The bell is provided with a piston, which is pulled down- 
ward by a chain running between pulleys, and, when not in 
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ILUNKEN’S PATENT PISTON WHISTLE 

use, 1s always at the top, being drawn upward by means ofa 
spring. The dome-shaped bell is securely supported at its base 
by a three armed prong, the stem of which is adjustably 
screwed into the whislte base and fastened by jam-nut (KE). 

Owing to the construction, the lower edge of the bell is 
always exactly in line with the slot in the base through which 
the steam escapes, thereby insuring a perfect, clear and loud 
tone. The bell is raised or lowered to suit the steam pressure 
by screwing it up or down, and when properly set is fastened 
by jam-nut (EK). These whistles are made of the best materials 
and are fully warranted. 

Extensive Western Machinery House. 

Messrs Manning, Maxwell & Moore, 111 and 113 Liberty 
street, New York, have moved their Chicago office from 515 
Phenix Bldg., to Machinery Hall, 56-60 S. Canal street. They 
are manufacturers of and dealers in railway and machinists’ 
tools and supplies, aud in their new store-rooms, which have 
a floor space of 60x96 feet, will carry a full line of the goods 
handled by them. The entire management of the Western 
branch will be as heretofore, under the 
charge of Mr. J. R.Williams, 
Maxwell & Moore either own or control 
the Ashcroft Mfg. Co.; the Consolidated 
Safety Valve Co.; Hayden & Derby Mfg. 
Co., Metropolitan injectors; Tabor Mfg. 
Pond Machine 
Tool Co., heavy tools for railway and ma- 


Manning, 


Co., molding machines; 


chine shop work, and the Shaw Electric 
Crane Co. They are sole sales agents for 
the above and also for F. E. Reid & Co., the Newton Machine 
Tool Works, Pedrick & Ayer and the Kempsmith Machine 
Tool Co. 





THE Bureau of the American Republics is informed that the 
demand for agricultural machinery at Rosario, Argentine 
Republic, is greater now than ever before. One farmer com 
plains that he wished to purchase 24 self-binding reapers but 
could only obtain three. 
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AMONG THE IRON MINES. 


Iron Mining Stocks :— 
The following quotations of active iron stocks are furnished 
by H. C. Deming, investment broker, 222 Bank street, Cleve- 


land : 

Pat Bid. Asked 
Aurora Iron Co............ aes eave ae $2 t $8 
Metropolitan Land & Iron Co., * Norrie seseeesee OO dems 00) 
Lake Superior Iron Co.. , sapinaseanpanents > 24.( 6.00 
Cleveland-Cliffs Co ; ; Bedi Gansauaenne 100 48.00 
Minnesota Iron Co. ddayciens dad actewauneursasene saavensecs 10 65 00 6¢ 
PTE ROOM NCD icc csncescddesi icc rsedssessccsnsssssenisevace 25, 228.0 41 
Mountain Iron Co., Mesabi Range)... 100 95.0 105 
Mesabi Mountain Iron Co 100 26.00 
Biwabik Mountain Iron Co 100 10.00 
New England Iron Co., 100 a 
Cincinnati Iron Co., * ” 96 
Great Northern Iron Co : 10 00 ~ 


Marquette Range :— 
The Schlesinger syndicate, operating the 
near Negaunee, Mich., employing together about 700 men, 


Buffalo group, 


has changed from ten-hour to eight-hour shifts at the Queen 
mine, and if the experience there warrants will extend it to the 
other mines of the group. The experience at the Lake 
Angeline mine, which was the pioneer in this movement, has 
shown, as we have already stated, that somewhat more work 
is done in eight hours than was done in to hours. 

A Marquette range writer, in the “xgineering and Mining 
Journal, referring to the geology of that region, says that 
northeast of the two large three-compartment shafts, now being 
sunk at section 21, near Ishpeming, is low lying ground in 
which runs one of the branches of the Escanaba river. Across 
this are large areas of diorite bluffs, extending nearly all the 
way to Marquette, interspaced with many and extensive val- 
leys, in which are ore bodies large enough to be worked. 
“ Where other things are equal, ore is found completely envel 
oping some of these diorite knobs, as the new discoveries at 
the Winthrop are now proving. One diorite knob also forms 
the foot against which lies both Lake Angeline and Saulsbury, 
one mine being north and the other south of the same hill. 
It has been fashionable to speak of the ore here as lying in 
bodies, which fashion the old-school geologists first started, 
but yet after nearly a half-century’s mining the bottom has 
not yet been reached, and the new school begins to have 
doubts as to the correctness of the old-school fellows. It may 
be we are as yet working upon the overflow of ore, and that 
between these diorite knobs there may be fissures which 
extend down to unknown depths filled with ore all the way. 
This, at least, would appear to be the case at Michigamme, 
Champion and Republic, and so far as yet known, it is the case 
with the specular and hematite ores. This question will,in a 
measure, be settled by the miners at section 21 in time. Let 
us wait and see.” 

The Foxdale Iron Mining Co. had its annual meeting at Ish- 
peming, Mich., Feb. 7. Thos. Buzzo was elected president and 
general manager, C. R. Ely vice-president, Robert Maxwell 
treasurer and D. F. Wadsworth secretary. An encouraging 
report of operations on the company’s property was presented. 
Thus far the management has drifted in specular and slate ore 
for 43 feet. Another drill and anew boiler will be purchased. 

Hon. Peter White, commissioner from this end of Michigan 
to the World’s Fair, has asked that the iron mining companies 
prepare specimens for the exhibition. The hard ores should 
be about a cubic foot each, and. the soft ores should be placed 
in boxes 10x12x6 inches, inside measurement, the boxes to be 
made of one-inch lumber. The commissioners ask that the 
specimens be on the ground in April next.—[Iron Ore, Ish- 
peming. 

While pillars were being removed at the Incline, of the 
Cleveland Co.'s property at Ishpeming, there was a cave-in, 
after the firing of a blast in the roof of the drift, and a surface 
hole 40x60 feet was made. The overlying drift is 100 feet thick 
at this place and the hole will probably not get larger. 

The American mine, near Ishpeming, has closed down per- 
manently, a dispatch says, and the machinery sold. The stock 
is held chiefly in Ishpeming and Milwaukee. 


Mesabi Range: 

J. F. Foley, interested in promising Mesabi properties, tells 
the Marquette Mining Journal that work is progressing 
slowly on account of the extremely cold weather. In his 
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opinion very little ore will be shipped from the Mesabi thi 
season 
The election of officers of the Duluth, Mesabi & Northern 


road, last week, resulted as predicted, in the choice of Alfred 
Merritt as president, in place of K. D. Chase, this being in 
accordance with the settlement of the recent injunction pro 
ceedings brought by Chase and others. Mr. Lon Merritt says 
that the Stony Brook extension to Duluth, will be pushed and 
will probably be completed by July 1. “ The general policy of 
the road,” said Mr. Merritt, “is to cheapen transportation by 
rail and water from the mines of the range to the furnaces of 
the East, to such an extent that the Mesabi mines will be 
formidable competitors for any known producing district. The 
alliance with the Steel Barge Co. was to that end, and by 
that means we have gained lower lake docks.” 

The new hoisting plant on the Canton property is ready for 
operation. A larger pump will be required before extensive 
mining can be prosecuted 

The bill now before the legislature of Minnesota, at the in 
ie State, 


stance of the granger element in tl! proposing a tax of 


five cents a ton on all iron ore mined in the State, might be 


labeled “a bill to discourage the mining industry.” The agri 
cultural interests of Minnesota seem not to know that the 
present is, of all others, a time when the iron mining industry 
can not stand asingle handicap. The action of Michigan, in 
abolishing the specific tax of a cent a ton imposed on iron ore, 
ought to gofor something with Minnesota. There is no dif- 
ficulty about getting at the value of a mining property. Min 
ing companies are among the most public corporations, and 
their assests can't be concealed, at tax-listing time. 
Menominee Range :— 

The Lincoln mine, which a drift connects with the Great 
Western, is filling with water, and there is no prospect of an 
early resumption at either property. 

Under the original agreement between the Chapin and the 
Ludington managements, the Chapin owned two-thirds of the 
compressed air power supplied by the hydraulic plant at Quin- 
Now that the Hamilton 


and Ludington are being bailed together, the Chapin objects 


nessec, and the Ludington one-third. 


Bailing has stopped, 


to the use of the power for the Hamilton. 
meanwhile, and the question will go into the courts. 
Gogebic Range: 

The Colby is evidently preparing for a big season in ’g3. At 
present a force of some 600 meu is employed, and things are 
being rushed. Sinking is going on in shafts Nos. 8, 9 and Io, 
which are now down 640, 480 and 4oo feet, respectively, and 
the mine is now opened so one can walk from No. 5 to No.9, a 
At No. 5 
Palms, the union shaft on the line between the Colby and 


distance of upwards of halfa mile, underground. 


Palms properties, cross-cutting and development work is being 
prosecuted. New machinery is being added constantly, and 
the Colby now presents a finely equipped mine, a source of 
great satisfaction to the operators, from the fact that the im- 
proved machinery being placed is all labor-saving, and reduces 
the cost of mining to a minimum.—[Bessemer Iron Spirit. 

Ata meeting at Ironwood recently, attended by 40 superin- 
tendents and others, connected with Gogebic and Menominee 
range mines, a temporary organization was effected, of a Lake 
Superior association tributary to the American Institute of 
Mining Engineers. An adjourned meeting will be held at 
Iron Mountain, Mich., March 22. 


The W. Dewees Wood 
Co., which recently bought $45,000 worth of adjoining property 


A McKEESPoRT, Pa., dispatch says: 


on which to extend its plant, is now prepared to manufacture 
steel on an immense scale. The puddling department, con- 
sisting of 12 furnaces, will be thrown out entirely and re- 
equipped to make steel. The National Rolling Mill will do 


likewise. 





THE Thomas furnace at Niles, O., has been doing good work 
since its new hot blast stoves were put in, the daily output 
increasing 25 per cent and the fuel being reduced 20 per cent. 


OPERATIONS at a number of Mahoning Valley mills were in- 
terfered with, the past week, by high water. 
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THE BROWNELL HEATER AND PURIFIER. 








John R. Brownell, of Brownell & Co., boiler makers and 
engine builders at, Dayton, O., has invented an improvement 
that combines with a boiler provision for filtering the water 
and delivering it to the steam generating compartment of the 
boiler at a high temperature. The invention may be applied 
to various descriptions of steam boilers, including stationary, 
tubular, portable and marine boilers and special boilers for 
drilling oil wells. 

The water to be fed to the boiler is to be first conducted to 
the chamber G, formed between the diaphragm E and the dia- 
phram F through which the fire tubes pass. At the bottom of 
the chamber G is a mud drum H and the conduit T is connected 
to the space within the mud drum. At the upper end of the 
compartment G is an outlet conduit I. This passes through 
the upper part of a portion of the space D’ of the main portion 
of the boiler and thence into a filtering chamber J located at 
the upper side of the boiler. The conduit I passes upward 
into the upper portion of this filtering chamber J. Across this 
chamber J, and below the delivery mouth of the conduit I, 
extend filtering shelves K, K, andthe liquid which is delivered 
by the conduit I into the filtering chamber J passes down 
through these filtering shelves and thence into a delivery tube 
I,. This conduit or tube L is carried down through the main 
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from the water and delivering the water clear and ata temper- 
ature substantially equal to that of the water in the boiler. 

The substance of the claim made for the Brownell invention 
is the combination in a steam boiler, of a compartment G re- 
ceiving heat from the adjacent portions of the boiler, a filter- 
ing compartment J, conduit I for conveying liquid from com- 
partment G to compartment J, conduit for conveying the 
filtered water from compartment J on its way to the boiler, and 
steam conduit S, whereby steam is conveyed from the boiler 
to compartment J for the purpose of raising the temperature 
of the water in the filtering compartment, previous to entering 
the boiler, 





Names Known in the Iron Trade. 

Mr. S. P. Ely, vice-president of the Spanish-American Iron 
Co., left Cleveland on Saturday, and sails Feb. 16 from New 
York for Santiago de Cuba, which is his residence the greater 
portion of the year. 

Mr. E. P. Williams, of Cleveland, has been elected 
of the Brown-Bonnell Iron Co., of Youngstown, O. 

John Birkinbine is the new president of the tEngineers’ 
Club, of Philadelphia. 

Prof. Arthur T. Woods, mechanical engineer of the Raz/road 
Gazette, and a high authority in his profession, died at Chicago, 
last week, aged 34. After occupying the chair of dynamic 


a 


secretary 
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portion of the boiler into the mud drum M at the lower side 
of the boiler. The water thus enters this mud drum and then 
is free to pass up into the main portion of the boiler, and take 
the place of the water which has been consumed in the gener- 
ation of steam. The chamber J has a bottom or floor J’ which 
prevents communication between this chamber and the boiler 
proper, except by way of the conduits I and L, and of a con- 
duit S, as hereinafter described. Each of the filtering shelves 
preferably consists of a sheet of metal, provided with*;small 
bottom perforations. These shelves are located one above the 
other, and each carries a desired amount of filtering material, 
preferably of excelsior, fine sand, or broken quartz, gravel and 
the like, so that upon each of the shelves there is present a 
layer of filtering material. A conduit S extends from the 
steam space D’ up through the diaphragm or bottom J’, and 
by or through the filtering shelves K, into the upper portion 
of the interior space of the chamber J. 

That portion of the surface of the steam delivery conduit 
which is present in the chamber G, is composed of or packed 
with a non-conducting substance, thereby preventing the 
steam within the conduit from becoming chilled or condensed 
on its way to the places where it is to be utilized. 

The Brownell improvement prevents the collection of sedi- 
ment on the surfaces of the metal through which the heat 
from the fire is communicated to the water. This accumula- 
tion, as is well known, wastes fuel and reduces the capacity of 


the boiler for generating steam. By collecting the sediment 


HEATERDAND 
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PURIFIER 

engineering in Washington University, St. Louis, he accepted 
a position with the Rai/road Gazette. Prof. Woods was the 
author of many able papers on railroad subjects, and a work on 
compound locomotives. 

Mr. Gilbert Dobbs, of Detroit, has recently been appointed 
superintendent of installation of the Manufactures and Lib- 
eral Arts Building, of the World’s Fair. Mr. Dobbs 
formerly general manager of the Detroit Exposition, and later 
He will commence work 


was 


was connected with the Buffalo Fair. 
at once, as several exhibitors are putting up pavilions and get- 
ing ready forthe arrival of exhibits. 

Mr. Joseph Yates, secretary and treasurer of the Berlin Ma- 
chine Works, of Beloit, Wis., and one of the wealthiest men in 
the city, died Feb. 7, at his home, of neuralgia of the heart. 
Mr. Yates resided in Berlin, Wis., for 36 years, and was at one 
When the 
Beloit he moved there also, and has since 
was 71 years old at the time of his death. 

Mr. C. D. Arms was elected president of the Mahoning Val- 
ley Iron Co., of Youngstown, last week, to succeed the late 


works moved to 
He 


time mayor of that city. machine 


resided there. 


Heury O. Bonnell. 


NOTICES have been posted in the Pottsville, Pa, Iron & 
Steel Co.’s rolling mills of a reduction. Heaters will be reduced 
from 52 cts. to 50 cts. per ton on finished iron, and from 52 to 
jo cts. per ton on steel, Puddlers’ wages will be rednced from 


$3.50 to $3.25 per ton. 
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NEW FEED WATER PURIFIER. 


The purification of water for the boiler is a matter of high- 
est importance, because it has to do with the fuel pile every 
minute of firing. The multitude of chemical expedients and 
mechanical expedients testify to the importance of the subject 
and its difficulties. There is one known fact, however, which 
in the present high pressure practice renders it possible to 
Ata tem- 


perature of 300 degrees IF, or thereabout, these impurities will 


eliminate lime and magnesia almost completely, viz: 


be thrown down. Therefore, when a pressure of 80 pounds or 
more is carried in the purifier, the water will be delivered to 
the boiler practically free from lime and impurities associated 
with it. All that class of purifiers which put heating trays or 
pipes, etc., inside the boiler, are based upon this principle. To 
successfully remove impurities time is an element as essential 
as heat, hence the progress of the feed water must be slow and 
ample volume is thereby implied. 

The purifier invented by Mr. Hosford and manufactured by 
Dodge Mfg. Co., Mishawaka, Ind., illustrated herewith, is pre 
ferably an upright cylinder of boiler iron with cast iron con- 
ical ends, the upper one containing the water inlet and the 
lower one constituting a mud well with a removable closing 


























plate, and an overflow for the boiler connection. Within these 
are several perforated transverse partitions to receive coke or 
other suitable material upon which the suspended lime may 
be deposited. 
tial to ready crystalization that a surface or nucleus of some 
sort shall be provided. Coke seems to be the very best material 
Several partitions or 


This is necessary because it seems to be essen- 


because of its highly cellular structure. 
shelves are employed to divide coke into several distinct layers 
so as to avoid too much retardation of the flow, but more par- 
ticularly to render it possible to preserve a uniformity of tem- 
perature in all parts by admitting steam between the separate 
layers. As might be expected also the layer above receives a 
heavier deposit than the layer below, and oftener requires 
renewing. 

To facilitate recharging and repairs, each partition is made 
in several pieces and each partition is located opposite a hand- 
hole, so that the coke on top can be removed and replaced 
with fresh, or the shelf itself be removed for inspection. The 
whele structure is mounted sufficiently high to enable the 
purified water to descend to the boiler by gravity. Steam at 
boiler pressure is admitted to the several compartments. 

THE Muskegon (Mich.) Weighing Truck Co., capital, $20,000, 
has been incorporated for the manufacture of trucks of all 
kinds. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The following recent incorporations, specially reported for 
The Tron the 
machinery trade: 

Chicago, I1l.—Western Ore Line Co.; capital, $100,000 ; to con- 
struct and buy railway equipment, etc.; incorporators: A. G. 
Taylor, Wm. P. Sidley, Marshall Lapham. 

Chicago, I]. Co.; 
manufacture sell air engines; incorporators : 
McKinley, Chas. C. Spotwood, R. D. A. Wade. 

Chicago Steel & Spring Co.; capital, $200,000 ; 


Trade Review, are of interest to iron and 


$100,000; to 


B. F. 


Columbia Engine capital 


and hot 

Chicago, Il. 
to manufacture steel and steel products ; incorporators: Doug- 
las C. Gregg, Ross C. Hall, Malcolm Dale Owen. 

Chicago, Ill. Works; 
manufacture and sell all kinds knives; incorporators: 
Griffith, Randall W. Burns, Geo. W. Underwood. 
Stoker Anti-clinker Grate 
capital, $250,000; to manufacture and sell grate bars; incorpo- 
rators: Chas. E. Bean, Fred. S. Bean, Watson Ryder. 

Jackson, Mich.—Jackson ‘Tool Co.; capital, $15,000; for the 
manufacture and sale of farming tools; incorporators: Jas. 
Shaw, Alex. G. Smith, Thos. H. Russell, Jackson, Mich. 

Chicago, Il]l.—Austin Engineering Co.; capital, $100,000; to 
build, operate and superintend steam and electric plants; 
incorporators: E. F. Austin, D. W. Dunn, Joshua L. Clark. 

Chicago, Ill—Andrews & Johnson Co.; capital, $60,000; for 
general machine shop and iron manufacturing business; in- 
corporators: Jas. W. Andrews, Enos H. Johnson, E. W. Manny. 


Standard Knife capital, $20,000; to 


Geo. F. 
Bar Co.; 


Chicago, I1].—Ilinois 


Chicago, Ill.—Electric Dice Game Co.; capital, $500,000; to 
manufacture and deal in electrical and mechanical devices, etc.; 
incorporators : John H. Brown, Walter R. Vaughan, Edmund D. 
DuBois. 

Beloit, Wis.—Williams Engine & Clutch Works; capital, 
$100,000; for manufacturing steam engines, friction clutches, 
etc., incorporators: W. H. Wheeler, C. E. Wheeler, G. W. 
Sparks.. 

Milwaukee, Wis.—Badger State Self Closing Gas Burner Co.; 
capital, $20,000; to manufacture self-closing gas burners; in- 
corporators: C. M. Sanger, W. S. Huntington, J. H. Martier, 
W. S. Johnson. 

Milwaukee, Wis.—The Bangs Automatic Oil Cup Co.; capital, 
$150,000; for the manufacture and sale of automatic oil cups, 
etc.; incorporators: E. D. Bangs, M. H. Case, J. H. Curtiss, H. 
G. Underwood. 

Philadelphia, Pa.—The Cross Stitch Button Sewing Machine 
Co.; capital, $25,000; for manufacturing and selling sewing 
machines; incorporators: Isidore Schwartz, Emanuel Miller, 
Isidore Schloss. 

Chicago, Ill_—Fleming Radiator Refrigerator Co.; capital, 
$100,000; to manufacture and deal in apparatus used in refrig- 
eration; incorporators: Matthew D. Watson, Geo. Fleming, 
H. M. Boorman, 

Chicago, Il.—Harrison International Telephone Co.; capital, 
$80,000,000; to manufacture and dealin telephone, telegraph 
and electric service; incorporators: C. M. Ferree, Edw. M. 
Harrison, Albert L. Stone. 

Chicago, Ill.—Victor Key Opening Can & Machinery Co.; 
capital, $1,200,000; to manufacture and deal in key opening 
and other sheet metal cans, machinery for same, etc.; incor- 
porators: Edw. Barrath, Chas. O. Johnson, Louis Spahn. 

New York, N. Y.—The International Freezer Co. (incorpo- 
rated in W. Va.); capital, $250,000; for manufacturing and 
dealing in ice cream freezers, etc.; incorporators: Jno. J. Ma- 
lone, Isaac J. Geery, O. W. Blanvelt, New York City, N. Y. 

East Liverpool, O.—The 
ooo; for furnishing electric light, heat and power, manufactur- 
ing and dealing in electrical appliances, etc.; incorporators : 
Wm. P. Gardner, James Swaney, Frank Swaney, A. W. Thomas, 
S. W. Durkee. 

Detroit, Mich.—Detroit Heating & Lighting Co.; capital, 
$50,coo ; to manufacture and sell hot water and steam heaters, 
boilers and furnaces, machines, etc., for making gas for heat 
and light, etc.; incorporators: Joseph L. Berry, Thos. Berry, 
Wm. G. Smith, all of Detroit, Mich. 

New Brighton, Pa.—The Robingson Mfg. Co.; capital, $25,000 ; 
for the manufacture of iron or steel or both, or of any other 


Swaney Electric Co.; capital, $10, 











No incrustation. 
Generates the greatest 
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WE 
HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 
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THE AULTMAN & TAYLOR MACHINERY CO., 


MANSFIELD, OHIO, U. S.A. 


SOLE BUILDERS OF THE 


Seok iPatent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 
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amount steam with least amount heat. 


Repairs reduced to a minimum. 
as well for direct firing or with natural gas. 





ARE ALSO BUILDERS OF 





Office, THE ROOKERY, CHICAGO. 


SOUTH CHICAGO - 


A SUBSTITUTE FOR STEEL 
IN 

Crank Shafts, Gears, 
Dies. Ete. 


Heads, 
Hammer 


Cross 


“MS PDOWELLS” 





Works: SOUTH CHICAGO. 


a” FOUNDRY COMY. 


AN ANTI-ACID METAL 
FOR 
Acid Pans, Smelting Kettles, Hydraulic 
and Ammonia Cylinders. 





THE CARDEN CITY SAND CO., Room 53, 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 


EVERY CLASS OF SPECIAL SHAPES AND SIZES. 





metal or of 
both; incorporators: C. C. 
Strobridge, all of New Brighton, Pa. 

Cleveland, O.—The River Machine & Boiler Co.; capital, $75,- 
for manufacturing and dealing in machinery, boilers, 
engines and doing a general machine shop and foundry busi- 
ness ; incorporators: Matthew Thomas, Thos. R. Teare, Albert 
J. Harris, Virgil P. Cline, S. H. Tolles. 

Waterloo, Ia.— Waterloo Gasoline Traction Engine Co.; capi- 
tal, $50,000; for the manufacture and sale of gasoline traction 
engines ; incorporators: Jno. Froelick, Richard Holmes, Jno. 
H. Leavitt, J. KR. Vaughn, Thos. Cascaden, Jno. J. Weller, S. G. 
Stewart, G. W. Miller, Emmons Johnson, Waterloo, Ia. 

Cleveland, O.—The Elliott Electric Co.; capital, $35,000 ; for 
manufacturing, repairing and dealing in all kinds of electrical 
machinery and appliances, supplying electricity for all pur- 
poses, etc.; incorporators: J. Emmett Elliott, S. Kinkaid 
Elliott, Wm. H. Elliott, Evan H. Hopkins, Francis C. McMillin. 

Auburn, Ind.—Auburn Roaster & Baker Co.; capital, $10,000; 
metal or wood or both, to 


any article of commerce from metal or wood or 
Robingson, E. C. Lavers, L. R. 


000 ; 


for the manufacture of articles in 
buy all materials therefor, to purchase, erect and hold or rent 
necessary real estate, buildings, machinery, tools, te market 
the goods of such company ; incorporators: S. M. Nickey, H. 
N. Coffinberry, F. A. Borst. 





New Buyers in the Market, and Some of Their Wants :— 

The Southern Engine & Boiler Works, at Jackson, Tenn., 
will erect a cupola to foundry, with 7,000 pounds capacity. 

The National Wringer Works, burned at Canton, O., recently, 
with $18,000 loss, will be rebuilt. Boilers and new machinery 
will be needed. 

W. F. Stewart & Co., of Pontiac, Mich., 
nearly destroyed by a boiler explosion, promise to rebuild at 
Pontiac, if $2,500 bonus is raised. Pledges have been secured 
and work will begin at once. 

The county commissioners of Dane Co., Wis., will receive 
bids at Madison up to Feb. 28 for a new jail, which will include 
iron and steel cells, boiler plate work, steam heating, etc. 
Alternative bids are also asked, for an iron truss roof. 

The Wolverine Carriage Co., of Davison, Mich., recently in- 


whose plant was 


corporated for the manufacture of carriages, road wagons and 
other vehicles, vehicle parts and trimmings, will purchase 





(59 La Salle St., CHICAco, ILL. 


ALL KINDS OF 
Eoundry Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 


drills, elevater, emery wheels, files and wood-working machin- 
ery. They have 15,000 feet of floor space, 

The Pittsburg Gauge Co., recently incorporated, will occupy, 
for the present, the building of the Williams Indicator & Gauge 
Alarm Co., Owing 
the rapid growth of their business they expect soon to secure 


to whose business they have succeeded. to 
a roomier building and when that step is taken expect to pur- 
chase lathes, drill presses and other machinery for making and 
finishing brass and iron goods. They would like to purchase 
outright or secure exclusive sale of a good boiler injector or 
other first class steam specialties. 

Plans are nearly completed for the new works of the Canton 
Steel Roofing Co., at Canton, the company deciding to rebuild 
on the site of the works that were burned, rather than go out 
of the city to accept one of the offers made for their removal. 
Quite a block of the increased capital was taken at Canton. 
Mr. T. believes that some of the 
old machinery can be utilized, but outside of that a new outfit 
will have to be purchased. 
and believes there is a bright future for the company. 


C. Snyder, of the company, 


He reports a good state of business 





Additions, Enlargements, Removals, Etc.:— 


The Standard Tool Co., Cleveland, build 
addition to their works. 

The Edison General Co., Schenectady, N. Y., will 
put up two more new buildings in addition to their already 
extensive plant. They will be 200 feet long. 

Plans have been made and contracts will soon be let for an 
addition to the Reading Co.’s shop plant at East Buffalo, N. 
Y. Two new brick structures, each 60x175 feet, will be put 


QO., will a $15,000 


Electric 


up, one to be used #s a blacksmith shop. 

The proposed removal of the Pomeroy, O., rolling mills to 
Ashland, Ky., has stirred up the citizens of Pomeroy, but it 
does not seem likely that efforts to retain the plant in Pome- 
roy will succeed. An effort is being made, however, by King, 
Gilbert & Warner to secure the plant for Middleport, in 
Meigs Co., in order that the Pomeroy plant may be retained 
as a large buyer of billets from the Middleport steel plant. 





Fires and Accidents :— 
The Excelsior Foundry Co., corner of 4th street and Eggles- 
ton avenue, Cincinnati, O., were partly burned out Feb. gth. 
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MOUNT SAVAGE FIRE BRICK. 


we 


UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


+ 


“GOVERNMENT % STANDARD. ‘t+ 


Established 1841. 


The First Manufactory 


Capacity, 60,000 Per Day ; 


of its Kind 


18,000,000 Per Year. 


in the U. S. 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Lewis Block, Pittsburgh, Pa. 












This is the second fire on their premises in two years. The 
loss is fully covered by insurance. Repairs will be immedi- 
ately made and they hope to be in full operation again in two 
or three weeks. The foundry part of the building was not 
burned. 

Geo. D. Huyden’s foundry and machine shop at Lyons, Ia., 
was damaged $2,000 by fire. 

The Moline, Ill., malleable iron works burned down Feb. 8. 
Loss $60,000 ; insurance $25,000. 

The loss to the Harris Forge & Rolling Mill Co., at Irondale, 
Minn., by their recent fire, is put at $132,000; insurance 
$90,000. 

The foundry plant of T. A. Coleman & Co., near Wilkins- 
burg, Pa., was entirely consumed by fire. Feb. 7. All the 
machinery together with many patterns was destroyed. 





General Industrial Notes :— 

The property of the Stokes & Parrish Machine Co., at Phila- 
delphia, has been purchased by Bement, Miles & Co., for 
$25,000, 

It is stated that a reorganization of the Erie, Pa., Car Works, 
on a stronger basis, with the addition of new men and more 
capital, will be made very soon. 

There is a prospect that a new safe manufacturing concern 
will locate at Middletown, Conn., utilizing the plant of the 
former Stiles & Parker Press Co. 

At Pottstown, Pa., a hopeful view of the Pottstown Iron Co.’s 
affairs is taken. It is believed that the assets of the company 
greatly exceed the liabilities, and that eventually the difficul- 
ties will be overcome without loss. 

The Superior Machine Co., of 106 Canal street, Cleveland, O., 
recently incorporated, will manufacture electric railway sup- 
plies, motor gears and pinions, automatic gear cutters, tools 
and general machinery. F. W. Bultman is president. 

John Steptoe & Co. have removed from 177-179-181 East 
Pearl street, to Nos. 57-59-61 Elm street between Second and 
Front street, Cincinnati, O. In the new location they will 
have better conveniences for carrying on their business. 

The Co-operative Foundry Co., of Chattanooga, Tenn., is 
composed almost entirely of colored men. They have pledges 
for $10,000 stock—100 shares of $100 each, payable at the rate 
of $1 aweek. It is expected to make the amount $20,000, 

The Bureau of the American Republics is informed that as 
required by its concession, the machinery of the Monterey 
Nail Manufactory of Mexico, a corporation organized under 
the laws of the State of Illinois, was started Dec.9. The works 
of the company occupy a building 50 by 235 feet, and includes 


FACTORIES AT 
Akron, 0.; Syracuse, N. Y.: Canton, 0.: 
St. Catharines, Ont. 
STORES AND WAREHOUSES AJ 


soston, Mass.; Ne ‘ork, N. Y.; Philadelphia, Pa., 
THE WHITMAN & BARN ES MFC. Co., Ciacianatl © Chicago, Uil*Kaenas city Mo gal 
Manufacturers of DIAMOND BRAND TWIST DRILLS. 


Francisco, Cal.: London, Eng.; Paris, France. 





among its outfit 30 nail machines capable of turning out nails 
from a twelve-inch spike to a half-inch tack, a barbed wire 
machine and a pointer. The output of the factory cousists of 
nails with round, flat, square, checkered, smooth and screw 
heads, barbed or smooth shanked, and pointed, wedged or 
chiseled points. 

At the office of the Supervising Architect, at Washington, 
sealed proposals will be received until 2 P. M., Feb. 28, for all 
the labor and materials required for the cut stone and brick 
work, iron and wood floor, ceiling and roof construction and 
roof covering for the superstructure of the U. S. postoffice 
building, at Burlington, Ia. 

The Capitol Heater Co., of Detroit, announce that they have 
bought out the business of the Detroit Lighting & Heating 
Co., so far as relates to the sale of the Bolton hot water heater. 
This arrangement has led the Capitol Heater Co. to abandon 
contract work, and it will be their policy to turn over every- 
thing in this line to the local trade. 

The West Superior Iron & Steel Co. is now supplying con- 
sumers in the territory between Chicago and West Superior 
with Bessemer tank steel of excellent quality at such low prices 
as to shut out the mills further east. The company’s sales 
have even extended to Chicago, where it has captured trade by 
its ability to make very prompt shipments. 

The Vulcan foundry, this city, makes the ingot moulds for 
the Shenango Steel Mill, of New Castle. A few days ago the 
establisment completed over 100 moulds without the loss of a 
casting. These moulds weigh from 5,400 to 5,500 pounds each, 
are shaped like a square bottle and are some six feet in height. 
Three are turned out daily.—[New Castle (Pa.) Guardian. 

The Bessemer, Mich., /’ck and Axe says that the Gogebic 
blast furnace which Ironwood has been confidently claiming 
of late, will positively go to Bessemer; that the deal between 
the Allis people and the Colby syndicate has been completed, 
with the choice of location left tojthe latter, which means, it 
adds, that the nearest available site to the Colby mine will be 
selected. 

It is reported that the Lehigh Iron Co., of Allentown, Pa., 
which failed last summer, will be reorganized. Arrangements 
are now being made to purchase the furnaces from the Sec- 
ond National Bank, of Allentown, which bought it in at as- 
signee’s sale. The price, it is understood, is $95,000, and the 
new company will have a working capital of $55,000. Five or 
six weeks will be required in which to get the furnace in con- 
dition to go into blast. 

The Brightman Stoker Co., of Cleveland, has prepared 
figures of a test made of two boilers, one hand fired and the 
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other equipped with the Brightman stoker. The test was 
made unknown to the representative of the stoker. The 
equivalent evaporation from and at 212° per pound of com- 
bustible was 10.34 for the stoker, and 8.68 for the hand fired 
boiler, and the horse power, on basis of the evaporation of 30 
pounds of water per hour from 100° into dry steam at 70 
pounds pressure, was 149 and 96 respectively. 

The Scully Steel & Iron Co., whose office and store rooms at 
62 and 64 S. Canal street, Chicago, were recently burned out, 
have engaged temporary quarters in the new Machinery Hall 
Bldg., 56-60 S. Canal, which they will occupy until the comple- 
tion of their new office and store rooms on Fulton street, near 
Union street. At the latter place they will have a warehouse 
all on one floor, 125 feet front by 150 feet deep, and will be 
enabled, by reason of their largely increased facilities, to take 
care of their rapidly growing business in steel and iron sup- 
plies. 

It is reported that Col. A. M. Shook and T. T. Hillman have 
leased the Jefferson Steel Works at a Ala., and 
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propose carrying on experiments to determine the feasibility 
of making steel from Birmingham pig iron. The results of the 
trial will be communicated to the directors of the Tennessee 
Coal & Iron Co. at their April meeting, and will probably be 
the means of determining whether or not that company “will 
take the much-talked-of step of building a large steel plant in 
the vicinity of Birmingham.—[Baltimore Manufacturers’ Record. 

Bids were opened by the water works department of Cleve- 
land last week for supplying pipes to the city the coming 
year. The lowest bid was submitted by the Lake Shore Foun- 
dry Co.—$23.10 per ton for ordinary pipe and from $50 to $70 
for special castings, making the total $113,242. Other bids 
were as follows: J. B. Clow & Son, Chicago, pipe $24.40, spe- 
cial castings $50 to $70, total $117,655; Addyson Pipe & Steel 
Co., Cincinnati, pipe $23.24, special castings $52 to $60, total 
$113,489; Dennis Long & Co., Louisville, pipe $23.49, special 
castings $60 to $87, total $117,422; Howard Harrison & Co., 
Bessemer, Ala., pipe $25.40, special castings $65 to $So, total 


$126,709. 


GENERAL ENGINEERING CO, 


GENERAL OFFICE AND WORKS: 


HARVEY, ILLS., SusursB or CHICAGO. 


Designers and Builders of Improved Machinery for 


PLATE CLASS WORKS, 
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Any kind of Special Machinery and Foundry Work. PUNCHING 
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IRON WORKS. 


AND SHEARING MACHINERY OF LATEST DESIGNS. Our 








Works possess greatest capacity of any in or about Chicago for handling heavy machinery. 
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Over Half a Million Tons. 

Rogers, Brown & Co. issue this interest- 
ing statement of their business in ’g2: 

The figure of half a million tons set by 
this firm, a year ago, for its business in | 
1892, seemed a large estimate. But, so 
liberal have been the favors of our friends 
throughout the United States, that the 
limit has been exceeded. Below isa state- | 
ment, taken from our books, showing both 
sales and deliveries of iron and other ma- 
terial from Jan. Ist, 1892, to Jan. Ist, 1893, 
by Rogers, Brown & Co., and branches: 
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SALES 
Pig iron and steel. 487,659 gross tons. 
ERR ee Fe 

EE oscconsictonn weeese 542,332 tons 





WORTHINGTON 





DELIVERIES 





Pig iron and steel se 142,143 gross tons. 
Coke and coal eaEen 60,847 net 

i neon 502,990 tons 
Total number of orders.. ; 5,292 
Total number of customers................ 1,496 


Value at destination of material sold 
appt! INE oa wis ssiinicsnsespncinscecnbences 
Increase in sales of pig iron ovet 


STrEeAM PUMMPs 


—AND- 


CONDENSERS. 


oe oo moon AENRY R. WORTHINCTON, 


Dex rease in sales of coke and 


coal » net 
Daily average of sales hae siinnepiieres 1,738 tons 
Daily average of shipme nts. 1,€ . 


The sales were made by 17 salesmen to 


W. D. KEARFOTT, Sales Agent, 


NEW YORE. 
54 Frankfort St., CLEVELAND. 





1,496 customers, and the iron was delivered 






in nearly every State inthe Union. The 
shipments were made from 49 different 
blast furnaces, located in all the principal 
producing districts of the South and West, 






but mainly Alabama, Tennessee, Ohio, 
Michigan and New York. 
The total of losses to furnaces on the 










vear’s business was less than one-fiftieth 






of one per cent. In 1891 it was less than 
one-twelfth of one per cent. 

We believe this to be the largest busi- 
ness in pig iron for actual consumption 
ever reached by one house in one year in 
this or any other country. 
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siitemuration Excursion Rates to Washington via Penn- 
sylvania Lines, 

They will be exceptionally low and will be in effect February 
28th, March ist, 2d, and 3d, from principal ticket stations on 
this direct route to the National Capital. Stop-over privileges 
will be granted at Baltimore going or returning, and tickets 
will be valid to return until March 8, inclusive. The fast 
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through time made over the Pennsylvania to Washington is 
the quickest from points in Western Pennsylvania, Ohio, Indi- 
ana, Illinois, Kentucky, West Virginia; the train service is 
excellent, making a trip via this route replete with pleasure. 
Your nearest Pennsylvania Line ticket agent will cheerfully 
desire” regarding rates, 


furnish any information you may 


tickets, and time of trains. 
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CHAINS. 
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FOR | 
ELEVATING AND CONVEYING MACHINERY. | 


Send for catalogue and 


REDUCED PRICE LIST. 


THE JEFFREY MFG C0, 


Columbus, O. 
48 So. Canal St. 
Washington St. 


143 EK. First Ave., 
Chicago Branch, 
New York Branch, 163 





HAHN'S LATEST IMPROVED WATCHMAN’S TIME DETECTOR. 


This Clock is adapted for 6or 12Stations and 
the keys are all different. 

The Registering is done by numbers, rang- 
ing from 1 to 6, and 1 to 12, inste ad of as in 
the old style Time Detectors, which mark 
either by holes or an impression on the dial, 
being the same for all stations. 

For Circulars, Prices and further informa- 
tion, address 


A. NANZ & CO., 


116 Chambers St., New York. 








F. A. SACKMANN, | 
126 Champlain, Cleveland, 0 
STEEL ALPAABET S 


EELNAME STAMPS. 
DD" BURNING BRANDS: 4 


Steel Name Stamps 1I-16,3-32 eC 
or % inch letters, 15¢ per letter, 












|RaN 
When you write to firms ad- Vi 
vertised in our columns, please 
mention the fact that you took 


their address from our paper. 


They will thank you for it. 


© IRON 
ENTON TRON CO. 


| . on W YERK OF aS 


«Ba HEWITT & CO. 
| LL ae 





ROPE’ 


FOR ALL PURPOSES 


STEEL font oF ALL KINDS & 


ft J. 


WIRE ROPE =~ 
Se TRAMWAYS 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F, B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treas. 


FROM 1-4 TO 15,000 POUNDS'WEICHT. 


patteros, sound, solid, free from blow-holes and of great 


rrue to .8O 
strength. 

Stronger and more durable than iron forgings in any position, or 
for any service whatever 

60,000 CRANK SHAF TS and 0,000) GEAR WHEELS of this steel, 
now running, prove this. 


for Locomotives, STEEL 


Crossheads, Rockers, Piston-Heads, etce., 4 28, un 
C ASTINGS of every description. 
Send for circulars and prices to 
CAS INGS CHESTER STEEL CASTINGS cO., 
WORKS: ICE 
CHESTER, PA. j 407 LIBERTY STREET. - PHILADELPHIA, PA. 





—— “4 : 


ost! is 
$= 





THE DEMING CO. 


SALEM, OHIO. 


ur ps, 


For HAND AND POWER. 


A. S. FERRY, 


General Agent, 208 Superior Street, 


Cleveland. O. 
c. i BURWELL, 
St., Cleveland O. 
R. ny ‘BRIG GS, all 
Cleveland, O 


Chief Inspector, 


cial Agent, 


208 Superior 


208 Superior St., 


J. E. WoL, COTT, Special Agent, 81 4th Avenue, 


Pittsburgh, Pa. 1 





Adapted for BoILER FEEDING, FIRE PurR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WORKING HEADs for FACTORIES, MILLS 
and FURNACES. 


Chicago, Ill., General Western Agent. 


Mention this paper. 





; Hydraulic Boiler Test Pump. Fig 666. 
|HENION & HUBBELL, 55 & 57 N. Clinton St., 


Send for illustrated catalogue and price list. 
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MUNCIE, INDIANA 


OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 


ACTORIES EMPLOYING 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


(000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


AETNA IRON & STEEL CO. 


Bridgeport, . Onio. 
Manufacturers of BARS, ANCLES, TEES, CHANNELS and SPECIAL SHAPES, LICHT SECTION RAILS, 
SHEET BARS and BILLETS. SHEETS and PLATES, PICKLED or PLAIN, COLD 
ROLLED and COMMON FINISH. ANNUAL CAPACITY, 50,000 TONS. 


THE crvvmwvemnmmewn THE QGANTON GLASS BOARD, 
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r Tt 
Canadian Manufacturer, 
1) #3 > . &Cuts any Fraction of an Inch by Eights. 
> 
¥ B iT ~C ‘f . Na Unequaled for accuracy and quick work in cut- 
, —_— : “hs vamennabeniin | > ting square oratany angle. Saves breakages, etc 
SEMI-MONTHLY. SUBSCRIPTION $1.00 PER YEAR. | SO sieasiehinih aes 
The only Journal in Canada devoted to | NO IMPROVED TRAMMEL RULE for Cutting Circles 
the Manufacturing Interests. ¢ a =e XQ From 3 inches up to 48 inches, Segments, 
Reaches the Manufacturing Industries of | § faa tT Gothic Shapes, etc. 
\f SSReReeRee ti SEND FOR CIRCULAR. 
























































the dominion more thoroughly than any | 


ane for sample copy and advertising | THE CANTON SAW CO., Canton. 0. 
- _LORD’S BOILER COMPOUND 








rates. 
PLEASE MENTION THIS PAPER 





| 





is endorsed by the leading authorities throughout the world adopted by the or a States and 

Plate Iron Washers Foreign Governments is favor: ibly mentioned in our standard treatises, relating to the use of steam, 

= : and is very hig hly recommended in more than thirty of these different works, « cating from $1 to $10 
A SPECIALTY per copy, and to prove this statement I will send one of these valuable books by mail, free of charge 





with an order for the compound. For full information address 
GEO. W. LORD, 316 Union Street, Philadelphia, Pa. 
| Or, THE EAGLE REFINING CO., Cleveland, O. 


Even in Guage, 
Smooth and well 
finished. 











*Cut from new plate, rolled expressly for the pur- 


ose. 8g Write for prices ddress, | 
, MILTON om CO., swale: | GRAVES EL AY AB) cos) 


Soran) °*S5."" Tac GRAVES ELEVATOR @o: 


FREIGHT. 
MECHANICS. eROCHESTER, .N. YO 
AT HOME, | New Yorn, 92-94 LIBERTY ST. 
Prony Poet nant mt Boston ee ead 


School of Mechanics, 2500 IN DAILY USE. CATALOGUE ON APPLICATION. 
Scranton, Pa. 





Detroit, Hopces BUILDING. 4 
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CHAIN WORKS FOR SALE OR RENT. | 24 . d Mi rin: M hy — eats 
. or WORKS are located in SHARON, Pa., and ral ni a ir i [ | | ng ac I n e Co. 
* “LA 


well equipped with 12 forges, hot and cold 
S\ ee WORKS AT HYDE PARK, MASS. 








ders, two shears for ¢ utting scarf links, one 
shear for heavy work, five patent welding ham 
mers, engine, boiler and connected with natural 
as and city water works. Two large rolling 
mills in the city that make chain iron. The place 
is for sale, rent or the present occupant would 
take a partner with capital sufficient to carry on 


» business. Address 
alan +.A. WHEELER, SHARON, PA 


“FOR SALE 


In Florida, 


wit 


Eleven Sizes of Universal MILLING 
MACHINES. 





Six Sizes of Upright and Horizontal 
Piain MILLING MACHINES. 


Four Sizes of CEAR-CUTTINGC MA- 
CHINES. 


Several thousand acres of the choicest “ , Y ‘ ‘i 
ie) ew Invention in Cam Cuttin a- 
orange and vegetable lands, including | 8 





hi 
some of the most valuable muck beds | hatte 
and beautiful lakes in the States, all | ' : 6 6 
situated within three miles of railroad} . HILL, CLARKE & C0,, Sellin A {s., 
station BOSTON, MASS. CHICAGO, ILL. 
156 Oliver Street. 14 South Canal St. 





THESE LANDS WILL BE SOLD 


roscruat serens Cleveland Stamping & Tool Co. 


At prices defying competition. 
I have large tracts from 200 to 5,000 





ot : : We press, cut, stamp and draw all kinds of sheet metal into all kinds of 
‘ r. fz carde 1] > ] | 
acres, grazing, arm, garden anc orange 


lands, also several valuable phosphate | shapes, and make all kinds of 


beds near Dunnellon and Anthony, DIES and PRESSES. 


Marion County. Address . ; 
Send us a sample or drawing of what you want stamped or blanked, or what 


FRANK R. BIEDLER BALTIMORE MD you want to stamp or blank, and we will quote you prices on the article, or on 
' | ' ' 


the machinery to make it. 
EF'or sale. CLEVELAND, OHII0. 


SECOND-HAND. 


26-in. x 26-in x 6-ft. Wheeler Planer. | 
26-in x 14-ft. Dexter Lathe. | 
84-in. x 20-ft. Putnam Lathe, geared in face | 
plate. 
60-in. Niles Pulley Boring Machine, good as | 
new. | 
14-in. Bement Slotter ; heavy, powerful tool; | 
cheap. — 
43-in. Boring Mill. 2 heads. 
18-in. x 8-ft. Lodge-Barker Lathe. 
20-in. x 20-ft. Empire Engine Lathe, 
24-in. x 30-in. x 18-ft. New Haven Lathe. 
60-in. Radial Drill; good as new; cheap. 
14-in. Shaper; 2 tables. 


PRENTISS TOOL & SUPPLY CO., 


59 S. Canal St., CHICACO. 














AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E, A. SCHUMACHER, 


*<MAN UFACTURERS OF 


DRILL PRESSES 


14” Sliding Head Bench Drill. 
20" pe ‘Plain with Patent Quick Return. 


Back Geared with Patent Quick Return 


115 Liberty St.. NEW YORK. . 24 ; : noe vs ‘ 
24” ; ‘* Back Gear and Power Feed. 





J. H. OUTHWAITE. W. G. POLLOCK 


J.H.OUTHWAITE &CO., | 


Exclusive attention given to 


ENTIRELY NEW DESIGN AND IMPROVED. 
" Gibbed Sliding ad)... — 
“ _— a aiding Head f with Patent Automatic Stop. 


Send for Catalogue and Prices. 


7, J. H, & D. LAKE CO. HORNELLSVILLE, N.Y. 


Beinn 





LAKE SUPERIOR AND MENOMINEE RANGE 


IRON ORE, 


Perry-Payne B’ld’g, . Cleveland, O. 
STEEL CASTINGS. 
Solid, Strong, Easily Machined. 


New Castle Steel Casting Co., 
NEW CASTLE, PA. Rawenna = Boiler =- Works, 






















MANUFACTURERS OF 74, Spy The Simplest, 
FRICTION CLUTCH [Zjggee jStrongest and Best 
a = Clutch Pulley 

av made. Adapted 

“AV 
work, stopping and 
fastarting machines easily 
and quickly without jar, == 














ndCUT-OFF & 
UPLINGS. © 


EZ WRITE FOR ILLUSTRATED CIRCULAR. 





CLEV ELAND Me 1ENTS 
THE J. H. McLAIN CO., No. 10 So. Water Street. 


) MANUFACTURERS OF ALL KINDS OF 








Steam Boilers, 
TANKS, 


Plate and Sheet Iron 


Work of every description. Write for 
prices. 


RAVENNA, - - OHIO. 


UNION 4,4 
E LECTROTYPE= 














[e)0\ 10). a 


TELEPHONE 21° 


HERIFF ST 
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LOCATION FOR FACTORIES. i 


Chicago, Milwaukee & St. Paul Railway Co., 


INDUSTRIAL DI DEPARTMENT. 


The Chicago, Milwaukee & St. Paul Railway 
Company desires to have the raw material on its 
6,150 miles of road in Illinois, Wisconsin, North- 
ern Michigan, Iowa, Missouri, Minnesota, South 
Dakota and North Dakota utilized. 

In addition to the vast agricultural resources, 
its territory comprises forests of hard and soft 
wood, mines of iron and other metals, coal and 
other minerals, quarries, clays of all kinds, tan- 
bark, flax and other products. Water powers 
(both river and artesian) are also still available. 

A number of new factories have been induced to 
locate—largely through the instrumentality of 
this Company—at enterprising towns on its lines 

As the interest of the company is to secure the 
location of industries at places where the sur- 
roundings will insure their permanent success, 
the information furnished a particular industry 


‘The Lunkenheimer Brass Mfg, Co., 
is pertinent and reliable. 
The people on the whole System are one live 


CINCINNATI, O., U. S. A. 
and thriving community of business men in 
whose midst it is safe and profitable to settle. MADE FROM THE BEST QUALITY OF 


Local capital is being largely invested in local fac 

tories, and taken as a whole, the country through 

which the road runs is comm: anding attention as . 

the coming industrial territory of the United + bl St ] 
States. Solid concerns, manufacturers, large or ruel e ee . 


small, who thoroughly understand their business : 
are sought for at suitable points on the road. CASTINGS guaranteed to be sound, solid and free from blow- 
Individuals or companies wishing to embark holes. Tensile strength and durability equal to any Steel 


capital in Western industry can find a profitable ipa 
field. Castings made. 
For particulars relative to industrial advan- 
tages on the lime, address, Fr. E. ROBERTS FOUNDRY CO., 
LUIS JACKSON, Paulina St., South of Blue Island Ave., 


Industrial Commissioner, CHICACO, ILL. 


M. & St. P. R’y, 160 Adams St., Chicago, I11. 


The BLACKNEY Cupola Furnace BEING IN THE BOILER “a 














SIGHT FEED LUBRICATORS 
Lunkenheimer's ‘Junior’ Lubricator 


Fig. 299, is acknowledged by all users to be the sim 
plest and most perfect working single connection lu- 
bricator on the market. Try one and be convinced. 

Our catalogue of superior steam specialties, valves, 
whistles, lubricators, oil and grease cups, etc., will in 
terest you. Write for one and mention IRON TRADE 
REVIEW. 


The Lunkenheimer Company, 


SUCCESSOR TO 







































Saves &% of time, \% of labor, 5 % of fuel; makes JManine STATIONARY TUBULAR Borers Excvusivecy J 
a uniform strength of iron, and is N WE ] 

we CAN M4ne B AND: ouGH MAK 

A BETTER OILER ur THEM OF . 


The Cupola Furnace of the age. | 


STEEL, . BRACES yanHOLES 4 
Fane 4 erpLeS> "ec pse EMSS | 
SELL THEM FOR LESS MONEY “35,0! owes. 


| WE FURNISH NEATER LITHOGRAPHS AND DETAIL ILLUSTRATIONS OF RES “eo st 


TaiS“AS01-ER THAN ANY FIRM IN THE UNITED STATES are 


FULTON STEAM BOILER WORKS:FUNDRY _— Inp. 
HIGGS WATER VALVE, 


For Gas Furnaces and Producers. 


Ohio. 








I to 














This valve is used for reversing the 
gas from one end of the furnace to 
the other. It is kept cool by water 
in an upper and lower chamber, and 
the butterfly or flapper, which pre 
vents it from burning, warping or 
m leaking, and by its use saves from 20 

B to 25 per cent, of fuel, saves wasting 
‘of iron in the furnace by the short- 
age of gas caused by the leaking of 


Send for Cataiogue No. 
THE M. STEELE COMPANY, Springfield, 





the valve This valve will last for 
vears TME 
| Totten & Hogg Iron & Steel Fa'y 
| ' COMPANY, 





A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 





PITTSBURC, PA. 





JOHN ADT & SON, 
New Haven, Conn. 


Builders of peer net for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 

Srrue Cutters. Ete. 






{ Sherbrooke ; 
Branch Offices : ) yontreal, 17 Placed’Armes Hill 


MINES, MINERAL PRODUCTS. 


BERGER BROS. 


tinners’ Hardware, LRONCLAD PAINT CO. tron ciad Paint co. 















Berger's Celebrated Pail Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, ‘3 i 

Ears, Saucepan Handles And get the genuine article, ant 

Eave Trough Hangers, Pipe CLEVELAND, OHIO. save liability of suit for using an 

Fasteners, Hooks, Straps, article made in violation of the pat- 

Barrel Trucks, etc. Send ents issued to Wm. Green, and now 
: ; owned by this Company 


for prices and catalogues. 


237 Arch st.Philadelphia,Pa. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 
Ground in Oil 
USED BY NEARLY ALL THE 
RAILROADS. 





ARMSTRONG TOOL HOLDER, 
Fo: general LATHE and 
PLANER work. Especially 


adapted for the economical use of é 
SELF-HARDENING STEEL. 9 

e 
ARMSTRONG BROS. TOOL CO. - 
78 Edgewood Ave. Chicago. sano ron oinoutan- Trade Mark Patentec. 
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a VERTICAL 


. Balanced Compound Engines - 


FOR 


ROLLING MILLS AND BLAST FURNACES, 
Direct Connections. 


Guaranteed more economical, powerful and durable 





Any variations of speed desired. 
than any type of engine in use. 


WELLS ENGINE C0., 


91 Liberty St., New York City. 
desire it. It is scientific and practical. 


FREE. J, S. DIXON CRUCIBLE CO., Jersey City, N. J. 


DO baal ii STEAM? WECAN HELP YOU! 


Sold only {upon approval 
after trial. 

For information, prices, or 
estimates, 





A very interesting and instructive pam- 
phlet on lubrication by means of pure, 
flake graphite will be sent to all who 





ADDRESS 


CORDON 
Hollow Blast Grate Go., 


GREENVILLE, MICH. 


Porter Iron Roofing & Corrugating Co, 





Gordon Hollow Blast Grate for Culm, Slack, Etc. 





Cincinnati Onio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 
the United States. We guarantee sat- 
isfaction. We ship promptly. Give us 
a trial order and we will sell you more 
when n need of same. 

Be When writing for our Prices and Illus- 


trated Catalogue, please mention Zhe Jron 
Trade Review. 








SYKES IMPROVED. 


Best Roof on earth. Suitable for all buildings 
and very easily applied. All our iron and steel is 
re-rolled and box-annealed, and painted with the 
best of paint and pure linseed oil. We manufac- 
ture all styles of crimped, corrugated and beaded 
iron, etc., and make extremely low prices on carload 
lots. Write for prices and handsome catalogue, 
mentioning this paper. 


SYKES IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. 


THE GRIFFIN MILL 


A perfect pulverizer of all refractory sub- 
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 


BRADLEY FERTILIZER (O0., 92 State St, Boston. 
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NO 
Lo 


The Lawrence 


Graphite Paint 








gives perfect protection 
| against acids, gases, brine, 
| water, alkalies, smoke, 
moisture and _ sulphur 
fumes. 

Invaluable for bridges, iron 
vessels, furnace cupolas, 
smoke stacks, iron roofs 
and buildings. Send for 


special circular. 


W. W. LAWRENCE’& CO. 


Pittsburg, Pa. 





Cleveland Union Station. 


ennsylvania J,ines. 


Foot of Bank Street. 


TICKET OFFICES at Station, Euclid Av., Woodland 
v.,and Weddell House corner. 

THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. t Daily, except Sunday. 

FROM CLEVELAND TO 








LEAVE ARRIVE 

Pittsburgh and Bellaire............— 8.10am $12.30 pm 
Pittsburgh, Bellaire and Kast...f 1.05 pm + 6.10 pm 
Philadelphia and New York.....* 1.40 pm “11.40 am 
Baltimore and Washington...... * 1.40 pm *11.40 am 
Alliance and etna ; 1.40 pm “11.40 am 
Ravenna and Alliance.. .T 3.25 pm fro.10 am 
Hudson and Ravenna.. .f 5.10pm + 8.25 am 
Philadelphia and New York.....“11.10 pm * 5.25 am 
Baltimore and Washington......“11.10 pm * 5-25 am 
Alliance and Pittsburgh...........%11.10 pm * 5.25 am 

Mt. Vernon and Pan-Handle Route 

FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% 8.00am * 5.25 pm 
Akron and Columbus................% 8.00 am * 5.25 pm 
Akron and Columbus.. wf 1.05 pm f12.30 pm 
Akron and Orrville.. ssceseveeeet 3-25 pM FIO.IO am 
Columbus and Cincinnati......... * 8.00 pm * 7.00 am 





Depot foot of So. Water St. 
City O1 Office 218 Bank St 





Valley Ry. 


‘Arrive. | Depart 
Akron & Canton......cccccccccsseeee *6:45 P M| "7:15 A M 
Akron, Canton & Valley Jt...... 0:30 AM 


Valley Jt. & Way Stations. 

Akron, Canton & Chicago.. 

TOE NOON i ti acsccadnaceicacsasdnalddecevises 

Akron, Canton & Marietta... 

Akron, Canton & Cambridge.. 

Ww heeling, Ww a Dt, 
and Baltimore.. 2 scl 


2:40 PM +6:30 P M 
72:40 P M|fII:00 A M 
76:45 P M| 73:15 P M 


bia 40 PM! 13:15 P M 


| T10:30PM |f11:00 A M 


Steubenville, & W heniinie. ; J t2:40pM| +3:15 PM 
O 5-49 


TDaily except Sunday. *Daily. Pullman palace 
Sleeping coach between Cleveland and Chic: ago. 


Wheeling and Lake Erie Railway, 


THE NEW THROUCH_LINE 


BETWEEN 


ro tLE Do 


AND = 





Steubenville, Pittsburg, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marietta, 
Through Sleepers Between 


alah cteticn @ on 


Toledoand Pittsburgh, Vi ia Akron,Cuyahoga 
Falls, Kent, Ravenna, Leavittsburg,War- 
ren, Niles, Girard, Youngstown, 

New Castle and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, Jas. M. HALL, 
Traffic Manager. Gen’! Pass. Agent. 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 


Advertising Agencies— 
G. P. Rowell & Co., New York. 
Advertising Specialties— 
Clark & Co., Chicago, I11. 
Anti-Friction Metal— 


Magnolia Anti-Friction Metal Co., New York. 


Automatic Stokers.— 

Brightman Stoker Co., Cleveland, O. 
Anglersiand Tees. - 

Aetna Iron & Steel Co., Bridgeport, O 
Beam Sawing Machines 

Higley Sawing and Drilling Machine Co 
York City. 
Bolts and Bolt Machinery 

Upson Nut Co., Cleveland. 


New 


Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland 
The Stirling Co., Puilman Bldg., Chicago, I11. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, Pa. 
Variety Iron Works, Cleveland. 
Weston Engine Co., Painted Post, N. Y. 
Ravenna Batler Works, Ravenna, O. 
The Golley & Finley Iron Works, Lima, O 
Brightman Stoker Co., Cleveland, O. 
W. C. Leffel & Co., Springfield, O. 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Liberty Engine Works, Cincinnati, O 
Fulton Steam Boiler Works and Foundry, Rich 
mond, Ind 
Boiler Compound- 
G. W. Lord, Philadelphia, Pa. 
Blacksmith and Carriage Supplies 
Weber & Co., Cincinnati, O 
Blowers— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass 


Barrows— 


Akron Tool Co., Akron, O. — 
The Kilbourne & Jacobs Mfg. Co., Columbus, 


Belt Elevators— 
Lane & Bodley Co., Cincinnati, O. 
Brick Machinery 
Straub Machinery Co.,.Cincinnati, O. 
Bars— 
Aetna Iron & Steel Co., 
Brake Shoes— 
Congdon Brake Shoe Co 


Bridgeport, O 


Chicago, Ill 


Cranes and Derricks 
Wm. Tod & Co., Youngstown, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 
Victor Colliau, Detroit, Mich 
Greiner Economical Cupola Co., Chicago, I11. 
M. Steele Co., Springfield, I11. 
Cut-off Couplings— 
J. H. & D. Lake Co., Hornellsville, N. Y 


Coal and Coke 

W. J. Rainey, Cleveland, O. 

F.J.& H R. Pool, Cleveland, O. 
Correspondence School — 

Correspondence School of Mechanics, Scranton, 
Pa. 
Chilled and Sand Rolls— 

Totten & Hogg Iron and Steel 
Pittsburg, Pa. 


Foundry Co., 


Consulting Engineers— 
J. C. Slocum, Chicago, Il 
Cupola Brick- 
The S. Obermayer Co., Cincinnati, 


Desks— 

Cleveland Desk Co., Cleveland, O 
Dies— 

Cleveland Stamping & Tool Co , Cleveland, O 
Drill Presses— 

A. P. Quint, Hartford Conn. 

Aurora Tool Works, Aurora, Ind 

Hill, Clarke & Co., Chicago, Ill 

Callender & Patterson, Dayton, O 

Prentiss Tool & Supply Co., Chicayo, III. 
Drop Forgings 

Co., Akron, O 


The Whitman & Barnes Mfg 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich 

Cleveland Stamping & Tool Co., Cleveland, O. 
Dripping Machinery- 

J. H. Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— 

Thos. Buchanan & Co , Cincinnati, O. 


Elevators— 
Graves Elevator Co , Rochester, N. Y. 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., 


cago, Il. 
Springfield Emery Wheel Co., Bridgeport, Ct. 


Columbus, O., or Chi- 


| 
Engines (Gas)— 
| Otte Gas Engine Co., Chicago, Il. 
Van Dusen Gas Eugine Co., Cincinnati, O. 
| Emery and Corundum Wheels— 
Acme Safety Emery Wheel Co., Detroit, Mich. 
J. Wendell Cole, Columbus and Chicago. 
Cos. Buchanan & Co., Cincinnati, O. 
Springteld Emery Wheel Co., Bridgeport, Ct. 
Kjectors— 
James Jenks, Detroit, Mich. 
American Injector Co. 
| Electro and Nickel Platers’ Supplies— 
Thos. Buchanan & Co., Cincinnati, O. 
| Engravers and Electrotypers— 
' ~ ae Electrotype & Engraving Co., Cleve- 
and. 
Union Electrotype Foundry, Cleveland. 


Wm. Tod & Co., Youngstown,,O. 
EK. H. Jones & Co., Cleveland. 
Skinner Engine Co., Erie, Pa. 

| Lane & Bodley Co., Cincinnati, O. 

| L,. Spence & Son, Martins Ferry, O. 

| 

| 


| 
| Engines (Steam)— 
| 


Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
Ww. C. Leffel & Co., Springfield, O. 
| Totten & Hogg Irou and Steel Foundry Co., 
Pittsburg, Pa. 
Liberty Engine Works, Cincinnati, O. 
| Wells Engine Co., New York City. 
| Engineers and Contractors— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
J.C. Slocum, Chicago, I11. 
|} General Engineering Co., Harvey, Il. 
Klectrical Engineers— 
L. K. Comstock, Chicago II] 
| Engineers’ Specialties— 
James Jenks, Detroit, Mich. 
Eave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 
Thos. Buchanan & Co., Cincinnati, O. 


Hercules Powder Co., Cleveland. 
Files, Makers of— 
A. & H. Gough, Cleveland. 
EK. K. Morris & Co., Cincinnati, O. 
| Forges— 
Cleveland City Forge & Iron Co., Cleveland. 


| Explosives 
| 
| 
| 
| 


Foundries— 

Harn, Ow & Co., Beaver Falls, Pa. 

Addyston Pipe & Steel Co., Cincinnati, O. 

Radford Pipe and Foundry Co., Cincinnati, O. 
| Lane & Sadie Co., Cincinnati, O. 

The Sam’! C. Tatum Co., Cincinnatl, O. 

J. W. Foley & Co., Cincinnati, O. 

Brightman Stoker Co., Cleveland, O. 

Congdon Brake Shoe Co., Chicago, II. 

South Chicago Foundry Co., Chicago, I11. 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 

General Engineering Co., Harvey, II 


Fire Brick and Clay— 
J. Downerd & Son Co., Zanesville, O 
. V. Rose, Sharon, Pa. 
Stowe Fuller & Co., Cleveland. 
J. J. Shepard, Cleveland, 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, I11. 
| The S. Obermayer Co., Cincinnati, O 
Foundry Supplies— 
| J. Downerd & Co., Zanesville, O. 
| J.D. Smith Fdy. Supply Co., Cincinnati, O. 
Straub Machinery Co., Cincinnati, O. 
Garden City Sand Co., Chicago, Il. 
The S. Obermayer Co., Cincinnati, O 
Facings & Blackings— 
J. D. Smith Fdy. Supply Co., Cincinnati, O 
Flour Mill Machinery— 
The Bradford Mill Co., Cincinnati, O. 
Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
| Foot and Power Lathes— 
H. L. Shepard, Cincinnati, O. 
Sidney Machine Co., Sidney, O. 
' 
For Sale— 
E. A. Wheeler, Sharon, Pa. 
Fans 
B. F. 
Friction Clutch Pulleys— 
J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 
E. Rayfield, Chicago, I11. 


Sturtevant Co., Boston, Mass 


Furnace Grates— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 


Fuel Oil Burners— 
Gilbert & Barker Mfg. Co. Springfield, Mass. 
Kenderdine Hydro Carbon Fuel Co., Frankford, 

| Philadelphia, Pa. 
Cc. D. Juvinall & Co., Upper Sandusky, O. 


] 


Galvanizers— 
H. H. Hodell, Cleveland. 
Grindstones— 
K. K. Morris & Co., Cincinnati, O. 
Glass Boards— 
Canton Saw Co., Canton, O. 
Gearing 
Straub Machinery Co., Cincinnati, O. 
| Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City, NJ 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Grate Bars— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 
Higgs & Seaman’s Gas Valves— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O 
EK. H. Jones & Co., Cleveland. 
Warren Webster & Co., Philadelphia, Pa 
Brightman Stoker Co., Cleveland, O. 
Hack Saws— 
Millers Falls Co., New York City. 
Hardware Specialties— 
The Sam’! C. Tatum Co., Cincinnati, O. 
Heavy Hardware— 
EK. K. Morris & Co., Cincinnati, O. 
Hangers, Pulleys and Shafting— 
Lane & Bodley Co., Cincinnati, O. 
The Sam’1 C. Tatum Co., Cincinnati, O. 
J. W. Foley & Co., Cincinnati, O. 
Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass 
Hydro-Carbon Burners- 
Kenderdine Hydro-Carbon Fuel Co., Philadel 
phia, Pa. 
C. D. Juvinall & Co., Upper Sandusky, O. 





Iron Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa 
Iron Nails and Steel— 
Weber & Co., Cincinnati, O, 
Iron Ore, Bar and Pig Iron 
Oglebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
E.C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
Aetna Iron & Steel Co., Bridgeport, O 
B. M. Jones & Co., Boston and New York 
Wilhelm & Co., Harrisburg, Pa. 


Iron Rolls.and Pinions, 


Totten & Hogg Iron and Steel 
Pittsburg, Pa. 











Foundry Co., 


Injectors— 

| Penberthy Injector Co. Detroit Mi 
Eagle Lubricator Co., Cleveland, O. 
American Injector Co. 


h. 


Iron and Steel Roofing- 
Svkes Iron & Steel Roofing Co., Niles, O. 

| Berger Mfg. Co., Canton, O. 

Porter Iron Roofing & Corrugating Co., Cincin- 
} nati, O. : 

Niles Iron & Steel Roofing Co., Niles, O. 

} 


Curtis Steel Roofing Co., Niles, O. 


| Iron and Steel Wire— 
Trenton Iron Co., Trenton, N. J 


| Investments— 
| Frank R. Biedler, Baltimore, Md. 

Fidelity & Deposit Co., Baltimore, Md 

Duluth Mining Investment Co., Duluth, Minn. 

Geo. Pemberton, New York. 
Insurance Companies 
| , 
| 
| 
| 
} 


Hartford Steam Boiler I. & I. Co., Hartford, Ct 


| Improvement Companies 
Muncie Land Co , Muncie, Ind 


| Lathes— 
Sidney Machine Co., Sidney, O. 
H. L,. Shepard, Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 
The Bradford Mill Co., Cincinnati, O 
| Hill, Clarke & Co., Chicago, III. | 
Prentiss Tool & Supply Co., Chicago, I] 
Lathe Tools— 

Armstrong Bros. Tool Co., Chicago, I] 
Link Belting 

The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery 

J. H. Day & Co., Cincinnati, O. 
Land Companies— 

Muncie Land Co., Muncie, Ind. 


Lanterns— 
Rau Manufacturing Co., Chicago, I11. 
Lubricators— 


Eagle Lubricator Co., Cleveland, O. 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
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Machinists’ Tools and Supplies— Rolling Mill Machinery— Turret Drills— 

Aurora Tool Works, Aurora, Ind. . The Lloyd-Booth Co., Youngstown, O. A. P. Quint, Hartford, Conn. 
incinnati Milling Machine Co., Cincinnati, O. Totten & Hogg Iron and Steel Foundry Co.,| ,. 4. aS Sg 
aeaey J. Bremer, Kalamazoo, Mich. Pittsburg, Pa. | ince ion rigrus 
Hill, Clarke & Co., Chicago, Il. General Engineering Co., Harvey, I11. E. H. Jones & Co., Cleveland. 
Callender & Patterson, Dayton, O. Roll Lathes— Brightman ne ry Sage arg O. 
ontiss T &S , Co., Chicago, Ill. ; B. F. Sturtevant Co., Boston, Mass 

— — Seay os Penene Totten & Hogg Iron and Steel Foundry Co., | _ 

Machine Shops— Pittsburg, Pa. Valves. 


‘oledo Machine & Tool Co., Toledo, O. 


fe Co: N Philadelphia. O Lunkenheimer Brass Mfg. Co.,|Cincinnati, O. 
Spicer Mfg. Co., New Philadelphia, O. 


Steam Boiler Inspectors — 


Harn, Ow & Co., Beaver Falls, Pa. Hartford Steam Boiler Inspection & Insurance | Watchman’s Time Detector. 
Godfrey J. Bremer, Kalamazoo, Mich. Ce., Hartford, Conn. Cleveland Electrical Mfg. Co., Cleveland, O. 
Moulding Sand— Saws— A. Nanz & Co., New York City. 
“3 > . bi Peter Gerlach & Co., Cleveland. . . s 
Garden City Sand Co., Chicago, Ill. % : “hgh W ood-Working Machinery— 
J. Downerd & Son Co., Zanesville, O. Canton Saw Co., Canton, O. The Egan Co pee 
The S. Obermayer Co., Cincinnati, O. Second-Hand Machinery— “BE ” sisi tial 


Mining Machinery— Wire Machinery— 
ype | ac New York. hn Adt & Son, New Haven, Conn. 
Copeland & Bacon, New York Smokeless Furnaces— Jo ’ F 


2 Ceilings— rs— 
— F poe Chicago, Ill. J.V Burke, Chicago, I11. Washers 


Prentiss Tool & Supply Co., Chicago, Il 


Brightman Stoker Co., Cleveland, O. Milton Mfg. Co., Milton, Pa. 
Sawing Machines— ; 
acnage yan eects RNR Wess Steel Rails, Blooms and Billets— | Water, Gas and Steam Pipe— 
igley Saw an zy Mac > Co., New * ; - : . 7 aes 4 

goatee —— 8 Cleveland Rolling Mill Co., Cleveland. | Addyston Pipe & Steel Co., Cincinnati, O. 
oe ici «fl Bond st tl Radford Pipe & Foundry Co., Cincinnati, O. 

unicipal Be s-— Sheet Lron— 

Frank R. Biedler, Baltimore, Md. Cleveland Rolling Mill Co., Cleveland. aierenmmerseir ji 
Milling Machines— The Golley & Finley Iron Works, Lima, O. | Akron Tool Co., Akron, O. 


Aetna Iron & Steel Co., Bridgeport, O. 


Cincinnati Milling Machine Co., Cincinnati. Ravenna Boiler Works, Ravenna, O. 


Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., Hyde Park, | Semi-Steel— 


| Wire Rope— 
| Trenton Iron Co., Trenton, N. J. 


Mass. be ce fae “hica Il South Chicago Foundry Co., Chicago, I11. Water Stand Pipes— 
eal & Sunpie tee Chicago 11 Totten & Hogg Iron_and Steel Foundry Co., Aultman, Taylor Mfg. Co., Mansfield, O. 
rentiss ol& § 5 ” ’ : Pittsburg, Pa. 
Mill Machinery— Sheet Steel— 


Straub Machinery Co., Cincinnati, O. Aetna Iron & Steel Co., Bridgeport, O. | THE 





Mines and Mining Stock— 


Steel St s 1 Stencils— 
Frank R. Biedler, Baltimore, Md. JH. Fieharty & a | CLEV ELAND-CLIFFS IRON CO., 


Mining Engineers— F. A. Sackman, Cleveland, O. P 

A. Leofred, Quebec, Can. Steel Color Paint— Cleveland Iron Mining Co.—tron Cliffs Co. 
Mechanical Engineers— W. W. Lawrence & Co., Pittsburgh, Pa. | Producers and Sellers 

See hy Naa Lake Superior Iron Ores and Pioneer Charcoal 

J. C. Slocum, Chicago, I] Steel Castings— pe C Pig —— ionee larcoa 
Office Furniture Chester Steel Casting Co., Philadelphia, Pa. — P ne ee eee P 

Cleveland Desk Co., Cleveland, O. New Castle Steel Casting Co., New Castle, Pa. Mercantile Building, - CLEVELAND, O. 
Ollers— Congdon Brake Shoe Co., Chicago, Il. 





; ; ; South Chicago Foundry Co., Chicago, I11. 
Rau Manufacturing Co., Chicago, Il. Totten & Hogg Iron and Steel Foundry Co., 


Oil Burners Pittsburgh, Pa. Oglebay, Norton & Co.. 


F. E. Roberts Foundry Co., Chicago, II. 


Kenderdine Hydro-Carbon Fuel Co., Philadel- | _ ; Successors to Tuttle, Oglebay & Co., 
phia, Pa. — Scrap Iron & Steel— Commission Dealers in 
C. D. Juvinall & Co., Upper Sandusky, O. Klein & Cohn, Cincinnati, O. 
Oil Grease Cups 8 a | Special Machinery— IRON i-i ORES, 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. | ‘Toledo Machine & Tool Co., Toledo, O FROM MARQUETTE, GOGEBIC AND MENOM- 
Oil Well Machinery— J. H. Day & Co:, Cincinnati, O. INEE DISTRICTS. 
The Golley & Finley Iron Works, Lima, O Godfrey J. Bremer, Kalamazoo, Mich, CLEVELAND, OHIO. 


General Engineering Co., Harvey, Ill. 
Oil Tanks— Cleveland Stamping & Tool Co., Cleveland, O. 
Aultman, Taylor Mfg. Co., Mansfield, O. Shafting 


Ore Crushers— Straub Machinery Co., Cincinnati, O. 


Bradley Fertilizer Co., Boston, Mass. Stokers— PETER G ERLACH & CO. 5 


rotten & Hogg Iron and Steel Foundry Co., Brightman Stoker Co., Cleveland, O. 
Pittsburgh, Pa. 
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MAKERS OF 


Pumps (S‘eam)— Steel Rails, Blooms and Billets— Saws, Tools and Machinery. 
E. H. Jones & Co., Cleveland. Aetna Iron & Steel Co., Bridgeport, O. 


Office and Warerooms, 28 Columbus St. 


Deming Co., Salem, O. : é js ‘ 
Factories on Columbus, Winter and Leonard Sts 


: S ‘hill lls 
Brightman Stoker Co., Cleveland, O. | Sand and Chill Ro 





Henry R. Worthington, New York City. The Lloyd-Booth Co., Youngstown, O. Cleveland, Ohio, U.S.A. 
Paint— Smoke Consumer 
Iron Clad Paint Co., Cleveland. The Breckett Smoke Consuming Co., Norwalk,O. 


W. W. Lawrence & Co., Pittsburg, Pa. Jas. Sargent, Rochester, N. Y. 
Jos. Dixon Crucible Co., Jersey City, N. J. Northwestern Land & Coal Co., Boston, Mass. CORRIGAN, IVES & CO., 
Perforated Sheet Metal— Brightman Stoker Co., Cleveland, O. 


Harrington & King Perforating Co., Chicago, Il. Steel Mushews 


Aitchison Perforated Metal Co., Chicago. B. M. Jones & Co., Boston and New York. IRON ORE AND PIG IRON, 


DEALERS IN 











Photo-Engravers— Stay Bolt ltron—Taylor’s— R . 

National Photo-Engraving Co., Cleveland. | B.M. Jones & Co, Boston and New York. ooms 716, 717, 718, 719 Perry-Payne Bid’g, 
Powder— | Twist Drills— CLEVELAND, OHIO. 

Hercules Powder Co., Cleveland. | Cleveland Twist Drill Co., Cleveland. 
Presses— | The Whitman & Barnes Mfg. Co., Akron, O. 

ere we Machine and Tool Co., Toledo, O. | Torches— THE CONDIT-FULLER C0., 

odfrey J. Bremer, Kalamazoo, Mich. : : Seren “ wa ape 

Cleveland Stamping & Tool Co., Cleveland, O. Rau Manufacturing Co., Chicago, Ill. 
Planers Turnbuckles— | Pp » 

Prentiss Tool & Supply Co., Chicago, 11 Cleveland City Forge & Iron Co., Cleveland. | ig an d Bar i ro ni 5 
Plumbago— Tanks— | 

ie? " ‘ . ee . The Golley & Finley Iron Works, Lima, O. | 

J.D. Smith Fdy. Supply Co., Cincinnati, O. ’ ? : 

The S. Obermayer Co., Cincinnoti, O. Tin Plates (Roofing)— CLEVELAN D, - OHIO. 
Pulleys— Merchant & Co., Philadelphia, Pa. 

Straub Machinery Co., Cincinnati, O. | Tinners’ Hardware— 





Lane & Bodley Co., Cincinnati, O. | aan) aE a gc C Po Pp e 
J. W. Foley & Co., Cincinnati, O. | Berger Bros, Philadelphia, Pa. e . 5 


Power Plants— Tinning Machinery— COMMISSION DEALER IN 


Weston Engine Co., Painted Post, N. Y. The Lloyd-Booth Co., Youugstown, O. | . | 
Portable Forges— | Tramways— ro n O re, f ig ro n 
B. F. Sturtevant Co., Boston, Mass. | Trenton Iron Co., Trenton, N. J. 
Plates— Trucks— | AN D M ETA LS. 
Aetna Iron & Steel Co., Pridgeport, O. | The Spicer Mfg. Co., New Philadelphia, O. | Cleveland, ~ Ohio. 


Pulverizing Machinery— 


| 
Bradley Fertilizer Co., Boston, Mass. 
Railway Supplies— | CLEVELAN D RO LLI NG M | LL CO., 


Cleveland City Forge & Iron Co., Cleveland. CLEVELAND OHIO 
4k va OF) y , e . 

Radial Drills— 
Universal Radial Drill Co., Cincinnati, O. 


| 
| 
| 
santa ainantarnas | BESSEMER AND OPEN-HEARTH STEEL, 
‘| 





——MANUFACTURERS OF—— 


Totten & Hogg Iron and Steel Foundry Co. 
Pittsburgh, Pa. 
Bradley Fertilizer Co., Boston, Mass. 


looms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates. 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 
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Gives the best oil fire. 


Send for Catalogue to Hall Steam Pump Co., 


Does not increase insurance. 200 Plants in use for 





HE AERATED FUEL COMPANY'S SYSTE 


o varieties of work. Forging and tempering a specialty. 
FG. CO., General Agents for the U. S., Springfield, Mass. 


Pittsburg. GILBERT & BARKER 





0 You Use Oil Fuel? 


IF $0, DO NOT FAIL 


To Investigate 


THE KENDERDINE BURNER. 


If you are anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 
not require any expensive Air Compressor ; only an ordinary Fan Blower and small Ro- 


tary Pump in connection with our Burner and Governor being nesessary. 


CIRCULARS. 


SEND FOR 


KENDERDINE HYDRO-CARBON FUEL COMPANY, 


Station F, Tucker and James Sts., 


PHILADELPHIA, PA. 





JUVINALL’S 


Automatic Fuel Oil 
BURNER. 


References, &e., 
on application. 


prices, 


furnished 





OR General Work, Gen 
erating Steam Burning 
Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 
pressure of steam, and 
needs no further attention. 
Strictly Automatic. 
For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio. 





Alphabetical List of Advertisers. 


appears alter- 





The star (*) indicates that the adv. 










nate weeks: the dagger (t) once a month; the 
double dagger ‘{) once in three weeks; the} 
parallel (|) three times out of four. 
PAGE 

Aitchison, Rob’t Perforated Metal Co..............0 28 
Agit, Tolan Ge GOR .......2000,.....ecccrerrserecscesvess i 22 
Pv Se ee 
Acme Safety Emery Wheel Co.............. aw % 
Akron Tool Co., The 31 
ee re 21 
Aultman Taylor Mfg. 16 
Actae Trot & Steel Co......00.0......ccccccccccoccccceesesceses 20 
2 


American Injector Co 
Bischoff, F. F. & Co 
Babcock & Wilcox Co...... 
Be rger Bros 
Bradley Fertilizer Co.. 
Brightman Stoker Co.. 



























Berger Mfg. Co............ : - 
tJ. V. Burke.. rene pcibeoncnous isle _ 
Biedler, Frank R. Gaciineitin sensiciadpiiennnisienanaueeuiews «. 21-29 
OE OS SR SE perro 31 
Beckett Smoke Consuming Co........... ee 
Callender & Patterson ...............000...ssesccsseceseseees 31 
Canadian Manufacturer.............0.000..00.0ssc0eseee0e0 20 
Chicago, Milwaukee & St. Paul hesramnincis O0..:5 22 
Cleveland Desk Co Lew abkabic Toaied 29 | 
Cleveland Electrical M’ ‘Pg. ROARS - 
Cleveland City Forge & Iron Co... » 8 
Cleveland Twist Drill Co.. > > 
Cleveland Iron Mining eral 25 
Cleveland Stamping & Tool Co...........ccccseeceeeeeees 21 
Cleveland Rolling Mill Co................ sceneecen ae 
Condit Fuller Co.................. scpayibeassen ae 
*Copeland & Bacon ..... ee 
Colliau, Victor........ -— 
Cole, J. Wendell........... - 
Chester Steel Casting Co in 
I, I OE SO nc cc secscnsccntonesecneronnsversseccon suction 25 | 
Canton Saw Co., The............. picinesiiniondneneeneeios 20 | 
Cincinnati Milling eBid O50 o.oessecncon scenes — 
PRI Eis Mimicstneskapanvense aeyoonnanen 32 
ve & fs” Sree 2 
Congdon Brake Shoe Co . 18 
Correspondence School of Mechanics...........++. ~ 2 
NI TD ss iinet edhe chosen ction se cvnccninenne civecbsocsvetesonsese 
Downerd & Son Co., rhe J 
Dixon, Jos. Crucible Co............ 
RNAS TOD... cccneproconerocssnenvopagrarcstnnsespnssnssocereenesesseopen 
Eclipse Electrotype & —s Co 32 
Eagle Lubricator Co ...... petbeconessiomes 
Fleharty, J. H. & Co................scccscceeceececscseerecsooses 30 | 
Fulton Steam Boiler Works & Foundry.............. 22 
Garden City Sand Co.............cccccssccccss.corsseses cesses 16 
General Engineering Co................0scesee ss AO 
Graves Elevator Co..........cccccccsssssesrereccees 20 
CE BOE Be Cann ncises cc cnsccccvesccc cose: cccceccccessce 25 
Greiner Economical Cupalo Co.. 29 
“Golley & Finley Iron Works. ..............cccssssses sere 3I 
Gilbert & Barker Mfg. Co............ ccinniganttaaarn ae 
Gordon Hollow Blast Grate Co... ..........ccsceseeeee es 23 
Harrington & King Perforating Co................... 30 
Hill, I OD. vcccaeesd | <--ser-apsumiockiospoppnonenconanesesens 21 
tHigley Sawing & ‘Dr illing Machine Co....... ..... 
... - &. 8 e 7: rere — 
Hartford Steam Boiler Insp. & Ins. Co............... 19 
RS CI CD as ncaa ancussincuginasecossabsenesnneweuses 28 
Illinois Central R. R.............2...:eeeeeeees 


ne Ee FE Riss ccvictsisne tar mvwniaviesee 
Industry File Works...... 

Jones & Co., B. M 
Jones, E. H. & Co 
Jeffrey Mfg. Co 
Jenks, James.. nas 
Juvinall & Co., C. D 





Kilbourne & Jacobs Mfg. Co., “The scousiaihnesbexpenere 2 
Kenderdine Hydro-Carbon F uel oy ee ae 26 | 
Leffel Co., W.C ; deibcpcilidinindtiice bie bantiiaieninn sities sr | 
Lake Co.,J. H.& | AERIS, 


| 
| Leofred, A 


| Ravenna Boiler Works. 


Oeeeee eenserececeeeenececesseeeenseeeesseeeesess s00eees o- 22 









Llovd Booth Co .. 27 
Lord, G. W 20 
Law rence & Co., W. “Ww. Seitehannatas 23 
FUE IERUE TOD i, TO iics  asvnescscnvascecvervente nesses 22 
Milton Mfg. Co... 20 

I 


Magnolia Anti- Friction Metal Co. is 
tMillers Falls Co.. sckebiaeemnaaibsbane 
Muncie Land Co 
*Merchant & Co 
National Photo-Engraving Co............cccccceseees 
*“Nanz & Co., en 
New Castle Steel Castings Co.. 
“Northwestern Land & Coal Co.. 


I MED ot US on cos ccnstasinciepsesedaubeavenesuepeas’. 












eRBImINOE, FTE. BE G0 oop sscccs sce ssccevseseess . a 
Oglebay, Norton & Co................. 25 
Otto Gas Engine Co................. ae 
egy DOD .crnsncccsecnsssosee . 30 

pe, EH. C.. 25 
Peckuation Injector Co... ~~ 
Pollock, Wm. B. & Co... oe 
Porter Iron Roofing & Corrugating Co. 23 
Poole, F. J. & H. R..........sse+ sesnceeewnpbessene re | 
PRETEEN OGL BE BRB CO iissicciiccnccvessssccsssesnessreve 21 
Quint, A. P. 


Rau eeerenes * Co 
+Rayfield, E : Scicaek 
Rainey, W. ; a ie 
Roberts Foundry Co., EF. ‘E innievasneatatibarnnss ON 
Sykes Iron pene: < Co.. 

Sackman, F. _— 
Stirling Co... 

Stilwell & Bierce Mfg. Co... 


















| Shepard, H. L., Agent... ee 
Skinner Engine Co...... ne tae 
*Steele Co., The M............. 22 
\Sharon Fire Brick Works... I 
|Stowe Fuller & Co........... I 
| *Spicer Mfg. Co., The... i basiieiidlsciealaienmua se suner’ _ 
| L. Spence & Son............ ee 
\J. J. Shepard... er re | 
Sidney Machine Co.. « 32 
| Springfield Emery Wheel Co..... ... . 28 
South Chicago ay elon 00.2sincensorrecsosnosesense 16 
Sturtevant B. F. Co.. biden anhinmienbebbnieetes 27 
SLOCUM, J. C......... ccccsccsrcscssesvecsverecscccccceesevesesseees I 


Toledo Machine & Tool Co.............. cece see eeees 
Tod, Wm. & Co... 
















Totten & Hogg Iron and Steel abana o 
PCE ROU BPD ve cusprvessesecensevnvaccnecss-opvseteneonesiens 
Upson Nut Co.. scoawlarshonnsesuhahewstin vere 
| Union Electrotype ‘Foundry itesicuhouws 
SMI MURIDER A RUNRIRIE IO. wu vececsescosssencesncsssccnascosesssesusosses 
RET SUN UNIO UID osibes nero sesicce cto nsec esc scnensenssssees’ — 
| Van Duzen Gas Engine Co...............0.s.seeees 2 
“Warren Webster. & Co...........:...0..sccccccceees ~~ 
Wells Engine Co.............. eas sos 
Weston Engine Co.. shes pesasens I 
Whitman & Barnes Mfg. Co... 17 
RID, cincenaccosresdvcccrekiltt Mibersenncvessencneeses -- 
oe a aes . a 
Worthington, Henry R................008 sbsesnessieervebaben 18 
IRON AND STEEL MARKETS. 
IRON ORE. 
Extra Low Phosphorus Bessemer................ $ 5.00 
No. 1 Specular, Bessemer quality..............ss000 : 
No. 1 Bessemer hematite................ $4.00@$4.25 
Hematites No. 1 non-Bessemer.... ~oashiarsccaaeae 
No 1. Specular, Non-Bessemer............... $3.50@$3.75 
PIC IRON. 
CLEVELAND (f. o. b. cars): 
BOBBCMICT 20.002 cccecccccccs sccnccnes .. $13 50@$13 75 
No. 1 Strong Foundry... .- 14 25@ 14 50 
No. 2 Strong POURALY........0000c.cccc00s00e 13 25@ 1350 
| No. 1 Grey Forge, red short............ 12 35@ 1250 
No. 2 Gray Forge, neutral............... 12 25@ 00 00 
No. 1 American Scotch......... - 14 50@ 00 00 
No. 2 American Scotch... ++ 13 50@ 00 00 | 
Lake Superior Charcoal..........0. ...cc0 17 00 





PITTSBURGH (reported by A. H. Childs): 










oe ee oc 25@$14 50 
No. 2 Foundry.... Seach beabeeelt castes s+ 13 25@ 1350 
Grey PID cos eciantsceasives ... 12 25@ 00 00 
White and Mottled... - IT 50@ 1175 
Warm Blast Charcoal. .. 18 00@ 22 00 
Cold Blast Charcoal...... +» 22 00@ 27 00 
PI iiviscsvecissecesas <ockies ndesovercesesonsse 13 40@ 13 60 


CHICAGO (reported by our batiasemanens ative: 
Lake Superior Charcoal.. ; ees _ 50@$17 
Local Coke Foundry No. ~ wate «. 13 75@ fe 
Local Coke Foundry No. 2... is 1S 3 23@ 13 50 
Local Coke Foundry No. 3 ... . 13 00@ 13 25 
Local Scotch Senadry No. 1... 14 00@ 14 50 
Local Scotch Foundry No. 2..... .. 13 50@ 1400 
Local Scotch Foundry No. 3..... . 13 00@ 











13 50 









Southern Coke No. 1..........06 . 14 85@ 15 00 
Southern Coke No. 2.. 13 60@ 138 
Southern Coke No. 3.. 13 10@ 13 35 
Southern No. 1 Soft... ws 13 60@ 13 85 
Southern No. 2 Soft... ws 13 10@ 13 35 
Ohio Silveries No. 1... .+ 16 50@ 17 00 
Ohio Silveries No. 2..............+ «+ 1625@ 1675 
Ohio Strong Softeners No. 1... ..» 16 50@ 17 00 
Ohio Strong Softeners No. 2 . 15 50@ 1600 
Tennessee Charcoal... sees 16 50@ 17 00 
DIBDAMR CAS WHEE sececiccccsccceccosscceessces 1885@ 19 85 

CINCINNATI (reported by Hyatt, Mathews & Co.) : 
Southern Coke No. 1, Foundry............ $13 50@$14 00 
Southern Coke No. 2 and No. 1 Soft... 12 25@ 1275 
ERNIE CODES NOs Foc csceeiscececes:cacvavecs 12 25@ 1250 
Ohio Soft Stone Coal No. 16 00@ 1650 
Mahoning Valley No. 1........ w+ 16 00@ 16 25 
Mahoning Valley No. 2.............000000000+ 15 00@ 15 25 
Hanging Rock Charcoal No. 1, — 18 50@ 19 50 
Hanging Rock Charcoal No. 2, Fdy.... 17 50@ 18 00 
Alabama Charcoal No. 1. . 18 00@ 19 00 
Standard Southern Coke, “Grey Forge. 11 25@ 1175 
Mottled Neutral Come....sccccccscocsssscsseees 11 00@ 11 25 
High Grade Virginia Coke Iron No. 1. 16 25@ 16 50 
High Grade Virginia Coke Iron No. 2. 15 25@ 15 50 
Southern Car Wheel Iron..................... 18 00@ 19 00 
Lake Superior Car Wheel & Malleable. 17 50@ 18 00 

BUFFALO (reported by Rogers, Brown & Co.) 
Mahoning and Shenango Valley, 

strong, No. 1 Foundry.................... $15 00 
Mahoning and Shenango Valley, 

strong, No. 2 NINE Sovcsnscsscsccesssene 14 00 
Ohio Softener No. fo... . pete 15 00 
Ohio Softener No. 2.............. 14 00 
Jackson Co. Silvery, No. 1................ 7 00@ 17 30 
Jackson Co. Silvery, No. 2... sahil 30(@ 16 8o 
Lake Superior Charcoal......... 17 25 
Tennessee Charcoal........... ’ 18 00 
Southern Softener No. 1........... . 13 90@ 14!5 
Alabama Car Wheel..................... seeks 19 00 
Hanging Rock Charcoal.,................... 20 50 


LOUISVILLE (reported by Geo. H. Hull & Co.) 





Southern Coke No. 1 Foundry............ $13 c0o@$13 25 
Southern Coke No. 2 Foundry.. .. 12 00@ 12 25 
Southern Coke No. 3 Foundry............ It 25@ 11 50 
Lg ee eee 11 00o@ 11 25 
Southern Charcoal No. | cabana . 15 00@ 16 00 
Car Wheel... Rapoes ents covsns. C7 ee 7-95 


LOUISVILLE : (reported as Hall Bros. & Co.) : 
Southern Coke No. $13 50@$13 75 
Southern Coke * ap c. 12 50@ 1275 
Southern Coke No. 3...... . 12 00@ 12 25 













Southern Charcoal No. 1...............c000 16 00@ 17 00 
Southern Charcoal No. 2.............. 15 50@ 16 00 
Missouri Charcoal No. t.. . 1700@ 17 50 
Missouri Charcoal No. 2 16 50@ 17 00 
SRT IE ssa csinindsskwbausonnvanquetsensaesenits 11 50@ 1200 
SINT cao cesucpanaiasaneseeshonstouacaceeeells 11 25@ 11 50 
PI thus cikenasesesksdeubbeccseiapes .ce. onaueiabus 11 00@ II 25 
Southern. ‘(standard brands). . 20 00@ 21 00 


ative 18 50@ 19 50 
- Ig 50@ 2050 


Brown & Mea- 


Southern (other brands). 
Lake Superior... eave 


St. Louis sieadaa by 3 Rogers, 


chana) : 

Southern Coke NO fo... ce. ccssescesceaees $14 25@$14 50 
Southern Coke No. 2................ sees £3 0O@ 13 25 
Southern Coke No. 3.. .. 12 25@ 1250 
Southern Grey Forge... id . 1200@ 12 25 
Southern Charcoal No. 1. «. 15 50@ 1600 
Scuthern Charcoal No. 2.. + 15 00@ 15 50 


“7 x. 
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attern 
and Flask 
Makers’ 


MACHINERY, ETC. 


One of our leading 
specialties. 


ORIGINATORS, 


BAND SAWS-Five Sizes. 


All fitted with our new Roller 
which prevents 
blades from breaking, etc. 


TME EGAN 


INTRODUCERS. 
Guide, 
CONSTRUCTORS. 





Wood 
Working 
Machinery 


FOR ANY PURPOSE. 





LARGEST LINE IN 
THE U.S 
Catalogue Now Ready. 
Nearly 300 pages and 


the P 
Machines. 


69 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 





THE STURTEVANT 


IMPROVED PORTABLE Forces. 


PRESSURE BLOWERS 


For Cupola Furnaces and Forges. 


The Sturtevant System of Heating and Ventilating 


Manufacturing Establishments. 


B. F. STURTEVANT CO., 


BOSTON, 
NEW YORK. 


iMASS. 


91 Liberty St., 16 So. Canal St., 









2 


PHILADELPHIA. 


CHICAGO. 135 No. Third St., 





THE LLOYD-BOOTH CO., 


inning 


. 


T 
MACHINERY. 





YOUNCSTOWN, 
OHIO.’ 


ITfyj) pue pues 


STIUN Sumo 









aus 
2) f 
aN Ny 


No. 25 Press. 


FOR BAR AND SHEET METALS 


Mention this paper. 


Oak and Superior Sts., TOLEDO, OHIO. 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


i. Presses, Dies ant 


Special Machinery, 


DIES FOR ALL 
KINDS OF WORK. 


TRADE REVIEW. 


SEND FOR ILLUSTRATED CIRCULARS. | 


Missouri Charcoal No. t....... 
| Missouri Charcoal No. 2 
Ohio Softeners. .... ..... 
Lake Superior Side vansucutauwelseds 
EN TE Ee Tage mea 
Connellsville Coke, St. Louis. Miksa ddibabien 


DETROIT (reported by William F. Jarvis & Co 
Lake Superior Charcoal, all numbers..$16 50@$17 


14 00@ 145 








15 5O(@ 17 00 


Lake Superior (coke) Bessemer... ..... 15 00o@ 15 50 
Lake Superior Coke, F ae all ore. 16 25@ 167 

Standar Ohio Black Band.. 16 oo@ 16 5 
Southern No. I............ Meee 14 50@ 15 00 


Southern Grey Forge... 


* . 125c@ 13 0 
Jackson County (Ohio Silvery... 


< a7 Som@ 15 ox 


OLD RAILS AND SCRAP METAL. 


GROss TONS 












ARE WOE cia vis sdsccaseesnrbinesienseqeecteasenmccdaats $19 oo 
I IE DIA ein c cs siiwsnedes inndnsecenss siasneiseumaueeidiok 14 50 
NET TONS 
TSBs I MEIN soe ce siccivescissiesicsseeuss $15 so 
No. 1 wrought Ns date Bh ndsuniveckns costoscvendennen 14 
NO. © Machine Cast SCTRD\.0...0..cccccccccccssccreceses 11 oO 
DN I i dis ccoaas sda ttheassdynessanediceect uy 20 50 
AX]€ tUPMiNGS......c..ececrsoscseerrsrerereess 12 00 
Wrought turnings (free from cast)........ 9 50 
Cast borings... vinad eigabeeties 6 75 
Uncut wrought. irom DOLETS...ccccesccescseeeeeeee . 9 00 
SAGE) HOAIOE PIRUER s iennseinereceyeccasenevsigucs cessavese .. 12 Of 
CRONE DA is ticsedas tecchcpevacconesooctose 7 00 
Pipes ard flues — nnighdedateesWaeeaarigwen sina. 10 o 
Tank iron.. atleast tacriestnd-tasdedivesd 
Hoop and band iron. 8 00 
"MEST 1FO81.......00005..0.s00000 7 00 
Wrought drillings. cgunee 8 co 
DRATICRDIS PFO ae cccadecavisGebccaccveedhytieaccecsessaks 9 00 
STRUCTURAL MATERIAL. 
Beams and Channels (f. 0. b. mill)....... 1.g0c@2.00 
DINED ssicccisiccccscecsessess..cgpecyacsenail .1.70€@1.80c¢ 
Tees.. 
Universal Plates 
SCRE PHBE. 565. «00005 Fei 100 Miineuditiomsnerses ge 


MERCHANT IRON AND STEEL. 











Flat Bar. 
136 tO ¢ DY $6 to 1 inch. ii .tisdisteieescaicscceieccccencns 1 
44 106 By 3% to 1 inch.c.........5..cedasianaseds : I 
I, 00:6 WY £56 £0 2 1MCIR A. disc cceveseticsasesscci 1 § 
14 & 1% by % to & inch I 
1 &I%by % to % inch I 
4%, %, H%, by % to H% imedi...........0...ccccccceseee : 1 85 
Round and Square. 
as, ee Nee, ase See Paes eT 
2 to 2% inch... ess caus aetednaetaneres avanti Lg 
2% to 3% <A AER AES. 27: I 
378 Ii i ING sina nicwsisiccvinnienadgaibedeace Sgivaviiucestaede 2 
A ME Gy BCT aes oss csovse sc adinsanacssvaxiovenen 
4% to § inch............ o4cdqpeeaatinereotaceetemse 
Oval 
% to sg ime i aclondhetidseicatemairedadesties’ 1 8s 
Oy i RNR sce cursasa sina itis ti onkidhity <x tats caw nannies 1 85 
, ee ee 205 
TEE denivecisavdktplekag Wdheaelentelabidvialaee towed 2 25 
Half Oval and Half Round. 
MA MINI hu cd es ssisussubivediceisectutsuaeucteuns 
ES he panwaxcanints c 
Bi ON MII cian cndiconsisnpdesnnacesapsasnsedanest . 5 
' aicac kn aSuennuiaaadige tw sink wcuenedtuiiakeeiduisteatcakddeyes 2 4 
WS cic caoustpndgaueSntumedanadadinawiasdyihdaatiuatiaaars & 
Heavy Band. 
1% to.6 by 3 nd 5-16 INCH... .ciccscsencsecsecnss. 17 
1 to 1% by \&% and 5-16 imchu..........ceeceecseceeee es s 
H%to % by \% and 5-16 inch go 
4 to % by \& and 5-16 inch 15 
Hoops. 
OE COG DRIES BO Wii ai ji edecceccecssccdecssscxccnccsanaes 2 40 
BAe WN, ee SO CD Raa dca cencsctsicncdecceneresidancdancs 15 
1% i tie vacevacttcRnatashsiesteadnnssicieniuaesnld 2 50 
Oe Be I soi cureccnséusducecovssvescbiuaeiwaandaaioes 2 50 
Pe BOS Wh issn sontavetenkente tasendtassannigacbiaes 2 60 
+ hte, Se 2 70 
15-16, 1 and 1%, Nos. 13 to 15... 





15-16, 1 and 1%, Nos. 16 to 18. 

15-16, rand 1%, Nos, 19 and 20.............0..cseceeeeees 2 60 
eM h RETIN Os Boe ccaiicts < deeessnas sctinaijincdincainmas 2 70 
eRe AE BOG IN BBs. «ays es die cdgten chacsbignatden sdieess 2 80 
Bete Gs BIN UO BTA os cc cacdabassaniededancartuenntactuaseetieesbenia 2 ¢ 
ie ey SIP WRU scsonvcndacsaceackisocnacbiabadasbinebedeaion 270 
%. NOS. 19 ANA 20............ccseeeseeeees cach eteeome eine ae 
OSS jcncdisdnensegeneneeas skdeene SO 
i Pe kids ts cintavaicscnanacstens ; 





13-16, Nos. 13 to 1s 
13-16, Nos. 16 to 18 








13-16, Nos. 19 and 20......... 2 
EBT POO Bi vataras incennahsvassodmpiacavedetmenimintiads 5 Or 
Ries NEE ON iain cvncnncstincce deeeenier nun ide, 31 
DE RU SS BOP Trica vnc Aapaecs darned deed adaxces 2 8o 
eA NO RAY Din..-canscacendbigeuitetbiiniacesnedéves 2 95 
Bey SOD TQ RING BB cnn. ..caccccicbandabnaiternsnss 3 05 
ON. | ee ee ere eee | ae 3 15 
ae OE ee ee ence ra eee 3 25 
SENG, DOO. 3S WP Wa ice nisckcicctnacstectitidincas 3 ¢ 
| TREO PROS: TOS We oo scncarsncendccunvewebs<sseace 3 10 
| | 41-16, NOs. 19 2 20 
BPE ee Wi vance cbagenasasvneent¥ccncnecctaescataastrede enemas 3 3 
OER BUC BO ns «so Sev aebtokidildendctieoceea susuedeusncpdieee 34 
%, Nos. 13 toIs.. 3 10 





DECOM, BO UF BO a ccitteecendesonscanoviantastcenthidh. dhunaian 3 2C 
| § 5%, Nos. 19 and 20 





34 
| ¥, No. 23 3 
| Light Band. 
| 134 to 6 by % to 3-16 inch................ icckoedteuuaeed 
1% to 6 by Nos. Se fae ere 
| 1 to 1% by % to 3-16 inch..............s000 
P 8 te 196 Dy NGG OE BU Fike sas cin sisecndnstdevoaicees 5 
| %and 13-16 by % to 3-16 inch................. ; 215 
| % and 13-16 by Nos. 11 and 12..........cccc00s sind 
3 y 
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¥% and 11-16 by &% to 3-16 inch 
¥% and 11-16 by Nos. 11 and 12 
¥% and 9-16 by % to 3-16 inch 
% and 9-16 by Nos. 11 and 12.... 














% by % to 3-16 inch................ 
NUL ER NUON TO oo cin sas cscs GSS cc iedecencsoccil 2 60 
Wagon Box Iron. 
% inch, beveled edge, by Nos. ie EC eee 2 20 
S % i ich, 13 and 14... 2 2% 
rs a ¥% inch, a . =." S25 eee 3... 2 35 
OF ALL KINOS SOR ¥% inch, we a ee 2 55 







Sheet Iron, 


MILLING MINING AND 
AGRICULTURAL MACHINERY, 
gf ail 30)" ps5 popPh pee gs gi 5A” gt? 40 
LARGE AM eiimieniiharsars. CORRESPONDENCE SOLICITED. 


ogo 





Iron Boiler Plates. 





i THE ROBERT AITCHISON. RY i No ie and heavier ; Spbedeu CeambAls sunawaccvsveks 3 ‘ 








eos 
CH Flange, 3 5c 
Extra Flange 4 Oo 
Solid Fire Box : 475 
Steel Boiler Plates—1-4 in. and Heavier, 
 GaUARE aancaici is cowhpscbucesesacuausdencosseepebecuceeasinad 2 25 
S| aes c 
| GS a os cccsceses aiebeeses 
Marine Flauge 
| Fire Box 400 
| Above includes plates 90 inches wide. 
| 90 BO '9G As8. WIE........r0cccssseecerveessserrereres we th. extra 
[FOLO 100 101. WIGE......ccccersersnecereressesers T° 
re 1c. 
J WE GO HTD RE DAVEE hhc dvccedeseAsecicnscesesessessccee: special 
WATCHMAN’S LANTERNS, oes qeteapase cessane 
ROUND, SQU ARE AND OCTAGON. cts. Ibs. 
1 to 2in, inclusive........ ei - 







| 
| 
i) Pe 


% 
et 
$06 in. SOS a OE Pe Re Se ee ee ee Y 
yt 
16 i 
2 to 9-16 in. wide by 2 to 


OIL GANS, ‘oe _ aac 
BRNZINE CARS, spare : 
PBRFECTION VALVE OILERS, |... siseny seen 8 

TORCHES. Machinery “base se 


Sleigh Shoe onc “2 50 
RAU MANUFACTURING CO,,|***"*iisicistinaicic': 8 
aE RS Ee ete patunesdaesenseneuninen 1IShoc 





s aied bs IB ONL. nat oahdwsahikeasnenstusbisdeteboaisrines> ; 
128 Michigan St., CHICAGO, ILL. iii yi Ric CaCl a se 
Burden Boiler Rivets. 
| aA Ad 11-16 and ; % inches diameter acveseanenseeis 4 00 
4 


THE SPRINGFIELD EMERY WHEEL CO, °"""" * 


MANUFACTURERS OF MACHINERY SUPPLY MARKET. 
: FOUR of the BEST : ore 8 tb g@10 




















American seteevedasacdeurites sucesvsbsuvanseressessonsnecess 
artes OF Tere Seer GUE OVE TOO Gither= 1 WIG Bo... cc sccccesccsescccenccsccescocececesesascnosecovens 3 Ib 12 
ent varieties of Emery Wheel Machinery. All , 
goods guaranteed satisfactory. Bellows. ; 
: ss : P . gp Se ee’ dis 40 
Catalogue furnished upon application. Blacksmiths 1 Bullock’s......... dis so&10 
2 RON II id uns sb cns a aapwechormaasasneosste dis 40@40&10 
The Springfield Kmery Wheel C0 EER REE 5S dis 40&10@50 
"5 Belting. 
. Boston Belting ee ere oee dis 70 
Bridgeport, Conn. “” extra..... dis 6085 
= Agency, 120 So. Cli st., Chic : x as de, a eee dis 55 
Western Agency, 120 So. Clinton St., Chicago, Ill | Cleveland Rubber Co. extra standard...... dis 60&10 
NE 0 eet MAN cialisak errs csbsesssievésssceesccstsescestess dis 45 
Shultz Raw Hide Leather Belting, single...... dis 40 
Munson’s Short Lap Single Leather.............. dis 45 
Munson’s: Short Lap Double and Light 
I eile ccsvennnstesseccesasescenceses dis 50 
Shultz Raw Hide Leather Belting, Double 
IE Ale ON Eras ccisneensdsvscosccccccneessss dis 40 
TE ES ree dis 5so&10 
Alexander Brothers’ pure oak 4tanned.......... dis 45 
Blowers and Exhausters. 
Boke) eer dis 20 
NE PRINS Wtelncc ova snsccccutsleccstocecescccsesenccoceed dis 35 
es a aaa eign avai? dis 40 
Chucks, 
Cushman’ S 4 Jaw Independent..............ccceceeee dis 45 
CERT TROND, 5s dean dens s anatase ieceses dis 40 
21 ORT BONGI ccs. das dodaascheeensstensnnra dis 30 
+ 2 Jaw Brass Worke!s..........ccseeee dis 30 
PP RER OS a cssccene clifectunsabaainn cateieets dis 85 












Wescott's Scroll Combination 


Btamp before a blast. | Fragments after a blast. | "Independent ............ 








ts Little Giant Drill...... epee is 3 
ciate RU MA ORIN sindneacaceecevapsarois MabosicMancotaeael is 
all x Independent...........0..: is 
WREGON 6 IMGENEMMON.... ....ci cise sicscensenogseedies eves is 
| ational Com Dimation,.....ciscicccccccsccsnssdasscbacces is 
mown to the Arts. Sweetland “ 
; Almond || Seen. Sens Se ae dis 20 
POWDER, FUSE, CAPS, 2.2 
e Skinne r's Combination Lathe... 
= Independent Lathe... dis 40810 
Electric Mining Gain, . poeeetaee ~Gie OR 
Al(D ALL TOOLS FOR STUMP BLASTING, " DOF ELT 0.61.0 cosgnspangssesessbodens sipiiandencnesuts dis 35 
FOR SALE BY THE Cutters and Reamers. 


ANNIHILATOR. HERCULES Powea® COMPA Ys CM POE RING oy osiscisaceincscectnavesssess<duuncss OP eertat dis 10@15 
Prospect Street, Sate, hie, PURER WRMUMCY..000scsvssnsescsscsescosorcesesssoese Al 10Q@1S 
Ww. WILLARD, Mamageref «Standard oo. ceecseeceseeeneenaees dis 10@15 
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WANTED: 


An experienced Metallurgical Engineer desires co- operation in promoting a new 
iron industry to supply the trade with commercially pure Ingot Iron for the man fact- 
ure of Open-Hearth Steel. Cheap non-Bessemer ores and fuel to be used, with small 
outlay for plant. Address PROGRESSIVE, care Iron Trade Review. 


Fine Office Desks 


OF ALL KINDS AND PRICES. 
DOCUMENT AND LETTER FILES, 
LIBRARY AND OFFICE CHAIRS. 


Metal Vault Work For Banks and 
ie ae ' Offices. 


B@™” SEND FOR CATALOGUE. LARGEST COMMERCIAL FURNITURE HOUSE IN OHIO 


THE CLEVELAND DESK COMPANY, 97 AND 99 ONTARIO S?., 


CLEVELAND, O. 






























W.AMSLAUGHLIN,MGR. A.W. BRAINARD, ASST MGR 


Te Natio 
| Aan NAL f- 
< yy pial ENGRAVING, 











WE racsacrsedsvscneseriericsvensiens . dis I5 
Brown & Sharpe, Milling Cutters.........000--. dis 15 
Gear Cutters i 


Crowbars. 
Cast Steel...... ET, ok 











Iron, steel points ScAaasGEAaS av nacuel sMbnau sadaceveas oC ae ae 
Drill and Drill Sockets. 

TIE BIG aiiasstcisoviccnicdctansnccusncavssanse ....dis 50&10 
Morse Taper and ‘Straight Shank to 14%"..dis 50&10 
Morse Taper and Straight Shank Leree c 

MI RI 5 cas cersn kctddasaccecccsvececccrinccnscataabeansentio’ dis 25 
Drill Sockets.. sietwenGutions cadaeeaneunwesemnaa tale dis 25 
Standard Twist Drills saucinkscweneul is 55@55&5 
Ceeveteme C nentascecnsiidianecmeennnes dis 55@s55&5 

Emery. 


No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, FF. 








BGO, Wh ccrhancasisesacectenn ee 5. 24%c 

¥% kegs # Itb....... .434¢ suc 2 

SE EME TE Wiiiés ines Heat cists s ¢€ 5%c 3, ¢c 

1o I) cans, 10 in case......6 c 64%c ee - 

10 I} cans, less than Io0..10 c Io ¢ 7c 
Emery Cloth and Paper, 

Barder, Adamson & Co..........ccscscceeceeees dis 50@s50&5 

BT, isa ina esse sds ntiviaetedeiesssiedsa dis 50@50&5 

IIE pirecdoviakaxesantensivateetaskeckueiienievatsesami 

a 

Grant...... 

Sterling ..... 

Pee, a Sena 

Northampton 

Ni aricacia daseatexscccesshavenniinnates 

_~ . nee 

We Ne inascocscsusnesccscssnccussoatiactee@uhnaneeal dis 60&10 

PN ois sisands dnccnxkndccabdileedthd ecvuasddduatee dis 60&10 

CIOs ccncsienesxsinnsaxs jokalsdetedaqsasiviescteilattadsinsanael dis 60 

Files. 

BOD iis sicaacdincccevtateasaquatidanadd dis 60&10@60& 10& 10 

Nicholson iawnenuatiainimawetdesiehaem dis 60& 10@60&10& 10 
Bax si 


sds edipacadatedus satiuksagnangnedentenbiatel dis 25 
Kearney & Foot........... ..dis 608&10@60&10& 10 
Black Diamond... ...dis 60& 10@60& 10& 10 













csi cae cecensscassede ...dis 60& 10@60& 10& 10 
MN MEINE WRN esiscacicn ens cshonudscqnnuyccysavtecetigiceuadeseal dis 65@70 
IN Sa sos cisnvien ssinnnsucitdsseiasndsadiesccunceeueticeac dis 70 
OUI © wiiicacssisyeciinedtetitacivestesustunandanstnacattceseon dis 25 
iiss csi esiwrensntievsnsddedasdsedeusteccsaska ...dis 30 
pk Sige SvpeRior Sy. Reynolds Bros.’ Hand Cut............... ..dis 50 
B a IL W ‘pf Industry File Works, Hand Cut dis 50 
Hammers, 
SRO c dunusbawessvancht duguuihalcaamiaanivenihesusltenaavnndaat dis 40 
Atha new list, Jan. BA SERIE sine se sion aiistavaledosesacbeceev dis 50 
FRAN K ee R H c D LER Heavy y hammers and sledges under 5 Ibs............ 15c 
» 5 OVE BB i vvccsicicics 12¢ 
(PRINCIPAL (BRANCH | Jack Screws. 
Baltimore Offices, New York Offices | Illinois Bolt Co. list........sseesssseseseneees ccseeeeesses dis 75 
Moore Building, Welles Building, | Nuts and Washers. 
Ss. E. Cor. Baltimore and Hanover Sts. 18 Broadway. | Size of bolt inches Y5-16 % ¥% 4% %1 
§ CRUG ee ceccisccesencs 8 7 5% 4% 4 3% 3% 
ING . 7 Ty ri 1 y | Hexagon..........- r‘ 1% 8% 6 5é 5% 5 
MINING, MINERAL AND rIMBER LANDS | Washers......... 5 7 4% ty 4% 
In lots less than’ ‘100 Ibs, # th e. Ye., 1 Ib boxes 
Municipal Bonds, Large Tracts of Florida | add tc to list. ; 
Nails (wire). 
Farm and City Mortgages, Phosphate and | Si hiale Bl Sa OIE Sich apsoneretelgittbinniinitoas dis 75 
Standard Penny Nails, # keg card rate 
5 i . Hammock Lands. { Car lots........ 1.50 
Short Time Paper é é 1 iene Gale ae, = 5° 
Oilers. 


EXAMINATIONS AND REPORTS MADE. 8@ Correspondence Solicited. 


THE 


GREINER 


Patent Economical 








| Brass and Coppet 








oi SE og 8 


10 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality of | 


Iron Melted, Over any Existing Cupola. 


15 Per Cent Saving Guaranteed. 





Can be Applied to - 1 Type of ame Now in Use, 


400 IN USE IN EUROPE. 
U.S. REFERENCES CIVEN. 


AGENTS WANTED. 


The Greiner Economical Cupola Co., 


714 Bort Building, 
CHICACO. 


Zine atid: Tit ......c0ces0 





Malleable (Hammer's), No. 1, $3.60; No. 2, 
Sa00s: INO. S, Seb FOR svicccascicscrcencd dis 10@10&10 
Packing, Steam. 

CE THOTT Gio cdceccceinccenscscscsnics 
American Pz icking Hemp 





i, a ae POR.cn rene 
Italian = See ee eR AANA 
eC” hg eo enn 
a, eee 

Morrison’s 


Square Flax “ 
Sheet Rubber 





. ; pet) ee Ib 

Rainbow...........10000. \ Less than Full Rolls. He ib 

BRUNO SAO GCE oa vas vesncccigenases sandchedncestescabocttin 8 Ib 75 

Picks. 

Railroads, Me CERG MR cers sanatucansntith teen veeced dl $12 dis 60 

ok BSS ae > SR $13 dis 60 
Pulleys. 

Iron Pulleys, Walker [iSt.i...3 00. éceccscscccessscoces dis 40 

Medart Pulleys. dis 50 

Split Wood Piflleys dis 50@: 





list Novcedbak SF icclitaadhauvdbddbcsuuceins dis «a 

ME arises cccnsecnasresistivietectibbisenedbecdll dis 50@s50&10 
Saws 

Disston’ ts eR rer pee En eee dis 40&10 

DOM sessed dis 25 

DORON hdd shite cctiiowiece 

Hack Saw Stubs.................0.:. dis 2 

Oe VIE Bs si rsdsdontescaciecandeedn dis 20 






~ Star.. 

Saw Swages Distot ae 

Atkins’ Circular ee. cee 
Mill, Mulay and Drag Saws 


dis 30 
dis 40&45 
dis 40&10 





ee RR RR ee: dis 40&10 
Silver Steel Diamond Cross-cut 
Saws....... eonns accovsseses joc per ft 
; Dexter Cross-cuts. saliasdaisecnanninadnen 50¢ 
Diamond ‘“ “ 
= Tuttle Tooth Cross-cuts.......0...25¢ 
“ 





One-man Cross-Cuts......cccrececcseees Se. 
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No. 1 Handles...... 2 Tt pair 
No. 6 sae tec ities 
Excelsior Saw Tools ..$6 per doz 
Perfection er . 5 % 
Detroit Saw Works, Circular........ .............0008 dis 50 
. + 2 Band...... dis 25 
” “3 - BERIT nccerenssissncee dis 45 
Taps 
Cards, Hand and Nut to 2 im............ eens dis 50 
Carpenters’ x ST ”  plupensbapsnantianl dis 50 
Morse rs Ts ~  eilatiiangiialanlll dis 50 
Pratt & Whitney = “ new list.....dis 10 
ET cn cicconcreitiiegbrmenninnisvageseel dis 55 
I SEE BUR cs cvcosoegncntibaiusinotetssovesessvoontd dis 70 
I nso tasdesinpesorsistvitenttnosscooveannssnbl dis 25 
Stove Bolt Taps.......... dis 55 
I 5. cowticnresasndrarconinsshebubsswecvsbesnied dis 40 
Vises. 
EE A pitehaivkpecasncephdsuibeetnaséusceteesucscenseopessned dis 60 
CS: ahi ire peoninonbsulubbis vpetveccornettsonseryd dis 20@25 
IE ica cli livtneinadecandencstvevdewnscctdeseassssthounccd oud dis 20 
SES Se ot enh eee dis 25@30 
cc cititobinbrnsssoesbavensiithecibsvennvvenseeacuneanial dis 30 
EN SE eee e dis 40 
ST ca vacacheehscktesephabnaeeuidasuicaoveseocveeveseest dis 15@20 
into eccnbotectexpactinebbedb ineenosecensonbconsebeovsended dis 35 
Wire 
DR diningssnteiisise eupgetinsecbusths wqsindponccncssousceesseinand 
COPPe® ...-eeeeccccersrsrrreesesrseeseeeseseenenseerensseasessasens 


Nos. 
Nos. 19@26. 
Nos. 27(@36. 
Coppered Nos. o to 18, market list. 
Galvanized Nos. o to 18 = = 





Bright and annealed, 








Tinned market Nos. 0 to 18.............. dis 67% 

nih ikea nine) codons Setevensboiserseeresiemmbanbied dis 50 

Tinned Broom Wire................:s0000 dis 70&5@70& 10 

annealed Fence, Nos. 8 and 9............sssssseseeeeee dis 75 

Annealed Grape, NOS. 10 t0 14.......:..cscsesssseeees dis 75 

Stub’s Steel Wire regular.................. gsc # Ib dis 30 
Wrenches. 


Coe’s genuine 
Girard Standard.... 
Agricultural 











Oe = een 5&10& 5 
Bemis & Call’s Combinat siieninionsineeloncaliabaeiilan dis 35 
Donohue’s Engineers............ dis 20&10 
Lamson & Sessions Enginee dis 


Billings & Spencer’s Drop Forge 
William’s * zi 
Alligator 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


TYVHE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


Steel Stamps and Stencils. 


NLEHARTY, J. H. & Co., Rubber Stampes 
k Seals, Stencils, Automatic Check Punchs, 


and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
New York. 





18 Broadway, - 


Mining Mineral and Timber Lands. 


Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts cf Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 





THE §. T. W. EJECTOR. 


DISCHARCE 


SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 


ls James Jenks | 
199 JEFFERSON AVE., 





Detroit. Mich. 





VICTOR COLLIAU, 


Sole Manufacturer of the 
improved Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS: 
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AND ALL OTHER PURPOSES 


x & , 
P2400, reiinois*¥ 


o> 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


RATED 














287 Jefferson Ave., 
DETROIT MICH. 





PRU try 





And all Other Metals Perforated as Required for 


GRAIN CLEANING AND MINING MACHINERY, 
P WOOLEN, COTTON, PAPER AND PULP MILLS, 


RICE, FLOUR AND COTTON SEED OIL MILLS, 


SUGAR AND MALT HOUSES, DISTILLERIKS, FILTER PRESSES 


STONE, COAL AND ORE SCREENS, 


BRICK AND TILE WORKS, FILTERS, 
SPARK ARRESTERS, GAS AND WATER WORKS 
OIL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, E 
STANDARD SIZESiPERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CoO., 
Main Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 


Eastern Office, No. 284 Pearl St., New York. 


2c., BTC 











WILLIAM TOD & CO. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND & CONDENSING 
é Blowing Engines. 
Hydraulic Cranes 





and Accumulators, | 





SKINNER ENGINE CO, ERIE?! 


Center & Automatic. 
or Ca or 
Side thrilling 


FOR NEW FEATURES SEE NEW CATALOGUE. 












POWER 


CAS OR 


From 


No Steam, Coal, Ash, Gauges, Engineer nor Danger. 


‘ Can be Used in City or Country. 


In conjuction with our Producer Gas Apparatus, we 
guarantee coal consumption of 1% pounds per hour per h.p 


From 1 to 100 
horse - power. 


OTTO GAS ENGINE WORKS., 


33rd & Walnut Sts. 
PHILADELPHIA, 


CASOLINE. 


PA 
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coorReY J. BREMER. STEAM BOILERS! STEAM BOILERS! 
fandand TANKS-—-STILLS. 


Power Punch- | 





























ing and 
"Shearing: 





‘We manufacture the highest grade of Steam Boilers of all 
kinds. Buy where you can get the best 


Presses, Dies 
and Special | values for your money. 


| 


Machinery 


fortarend = THE GOLLEY & FINLEY IRON WORKS, 


Sheet Metals, 
‘Ete., Ete Ete. LIMA OHIO. 


wiSineece yr Ld —_ AND SAVES FUEL. 


Mention this paper. Kalamazoo, Mich. 











This Company owns and operates in West- 
ern and North-Western states “394” a prepa- 
ration which combines and utilizes the gases 
that are ordinarily thrown off in the burning 
of coal, thereby increasing its heating power. 
It has been found by practical demonstration 
to be of great commercial value. It can be 
used successfully on Anthracite,Bituminous, 
or Lignite coal, and can be easily applied un- 
; der the simple instructions furnished by 
users. It promotes and quickens the com- 
bustion of the coal, reinforces the fires, pro- 
duces a higher temperature, and generates 
more steam than when coal is burned in its 
natural state. It prevents the escape of 
smoke or free carbon, thereby causing com- 
plete combustion. It increases the Horse 
Power of Boilers, prevents the formatiou of 
clinkers, makes one-third less ashes, and 
effects a net economy in the consumption ot 
of coal from 10 to 20 per cent. It saves the 
Grate Bars, keeps the flues clean, and dis- 
places Blowers, which are expensive to keep 
2 in running order. It reduces the labor for Firemen. No alterations are required for burning coal 


: when thus treated. LESS ASHES. NO CLINKERS. 


; ea | 40 ALTERATIONS OF ANY KIND IN PLANT ARE NECESSARY. KEEP FLUES CLEAN. 


Is economical in fuel and re- 





THE STIRLING BOILER 





No Ill Effects on Iron or Steel.—WRITE US. 


pairs, practically self cleaning. NORTH. WESTERN LAND & ‘COAL CO. 
Four manholes give access to General Offices, Ames Building, BOSTON, MASS. 





every tube. It will pay you « NIcNEIL’S PATENT - 


| Sects" BALANCED CHARGING BARROW 
Automatic Dump. -— - 
THE STIRLING CO., 


: IT HAS NO EQUAL. 
General Office, Pullman Bldg., Chicago. 


— ALSO — 
CLEVELAND OFFICE, 32 LAKE ST. 


The Beckett  °% Akron Tubular Stee! Wheelbarrows 
ONE MAN CAN HAUL A or: Re-enforced Tray. Corners Double Thickness. 
SMOKE CONSUMER. THE AKRON TOOL CO., AKRON, O. 


Consumes the smoke, saves 20 to 25 per cent. in 
fuel, assists the draft, and increases the horse 
power of boilers. 

It saves grate bars, prevents clinkers, and | 
keeps the flues clean. 

It will pay you to investigate our consumer. 


THE BECKETT SMOKE CONSUMING 0, 


| NORWALK, OHIO. 


ENGINES & BOILERS MOULDING SAND, FIRE SAND, 


| 
oo ae eee | Fire Clay, Fire Brick, Circle Brick for lining cupolas 
7 Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 


< E a ee ; Shovels, Foundrv Facings. Foundrv Barrows, Pig Iron 
a ene Barrows 


Send for Pamphlet 


F the W. 0, LEFFEL CO THE BEST.GOODS AT REASONABLE PRICES. 
Greeamonunt Ave., Springild,. | THE J. DOWNERD & SON CO., ZANESVILLE. O. 


























Callender ®& Patterson, 
DAYTON, OHIO. 


Machinery, 


TOOLS AND MANUFACTURERS’ SUPPLIES. 
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GLE vV _Lern 


1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) RELIABLE-—i893 


NEW IMPROVED 
Tae ART 2 DE TRo TT $60 8 and9 inch Screw-Cutting 
= oot and Power Lathes. For 
Emery Corundum Wheels and Machinery. 
Write to J- WENDELL COLE, M. : ae 


weight, proportion, accuracy 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 





and trueness, price consider- 
ed, it excels anything in the 
market. Catalogue free. Cor- 
\ respondence solicited. Win 
guarantee all our tools to be 
as represented. Address 
THE SIDNEY MACHINE CO,, 

217 Main Ave. Sidney, 0.,U.S.A, 


ENBERTHY AUTOMATIC |SHEPARD’S NEW $60 
J INJ ECTOR ; é ; Foot Lathe 





82 N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois | 
and Wisconsin. . 

| 
| 














Foot & Power Lathes 
Drill Presses, Scroll Saw 
Attachm’ts, Mandrels, 
Chucks, Twist Drills, 






The Simplest, : 
Most Reliable | 


60,000 


npg Boiler Feeder. 


F-93 WRITE FOR PRICES, Enclosing this adv. 


PENBERTHY INJECTOR CO., . Detroit, Michigan 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,forHot Blast Heating. | 


Dogs, Calipers, ete. 
r] Lathes on trial, Lathes 
Y = on payment. Send for 
catalogue of Outfits for Amateurs or Artisans. 
Address H. L. SHEPARD, Agt., 


124 East Second St., CrncrnnartTI, O. 


QUINT’S TURRET DRILL, 
SIX SPINDLE. 


The most durable and sensi- 
tive multiple drill made for drill- 
ing from 0 to % in. All holes 
drilled in centre ‘of table. Speed 
of drills from 250 to 2,000 revolu- 
tions. Tapping atte ichment fur- 
a nished. ®&®- Send for circular. 


A. P. QUINT, Hartford, Gonn. 





























MUSIC 
a 


LECTROTYPE 


Beek NCRAVING CO. 


58) FRANKFORT ST. cLevecanc 


INDUSTRY FILE WORKS, 


A. & H. GOUGH, Props., 





Awarded the CRAND PRIZE at the Paris Exhibition. 


TéteéEPHONE 19/6 








SEND FOR THIS BOOK =~ = 


Manufacturers o« 


q.* (é : : " - <= 2 3 | ; 
She a pee [iles & Rasps, 
P = > 0 tA. PA. z B = \ Equal to the Best English File. 
2 muerte a 2 | ies OLD FILES RE-CUT. 
se  pITTSBURGILA, 


. 00K. —=<—E | ALL KINDS OF JOB GRINDING, 


CLEVELAND,O. so ar aia BG 
OFFICE & WORKS, 


48 COLUMBUS ST., 
CLEVELAND, - O, 


* €. GOUGH, Manager. 
Mention this paper. 


Bischoff Metal Ceilings, 


(PATENTED.) 


fm CHICAGO, re «JEFFERSON ST, | 
invcaros; MINN. 604 CORN EX-)( 4 i i 


\. NEW ORLEANS, LA.57 CARONDELETST, § 
HAVANA, CUBA. lig’ CALLEDELA GMM wv) 


“O1HO"ONYW13/A9 








Cleveland Office, 412 Perry-Payne Building, Cleveland, O. 


FIRE BRICK. SILICA BRICK. 


wos: | J, J. SHEPARD, |" = 
J, J, | manuracturer. Shepard, ° fete 


"aanD.” 35 to 45 RIVER ST., - CLEVELAND, OHIO. Ri " L. K. COMSTOCK. 
yl TILE and SPECIAL SHAPES. a Consulting Electrical Engineer, 


1419 Monadnock Bidg., CHICACO. 


- . - PLANS. - - - 


FIRE CLAY. FIRE SAND.| -) - szcmicatioss.: - 


: - SUPERVISION. 








It will pay to investigate 
and write for catalogue. 









MY Estimates submitted on ap 


a 4 
yh plication. 


sronigce rp Frei. Bischof &C 
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